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Problem drinking has been identified as a major public health concern. Early 
identification and intervention are of primary importance in order to address the 
morbidity, mortality, and the economic costs associated with problem drinking. Based on 
a growing body of literature, influential national and international organizations have 
endorsed the implementation of brief alcohol interventions (BAIs) in primary care (PC) 
to address this problem. However, the dissemination of BAIs into PC has been slow, and 
researchers have begun to investigate key mechanisms of BAIs. One component with 
compelling research evidence is personalized feedback (PF). Increasingly, computer 
delivered PF is gathering momentum as a cost-effective, autonomous strategy, but 
investigations with adult patients in the setting of PC are lacking. The purpose of the 
following preliminary study was to develop and test the efficacy of computer delivered 
PF for hazardous drinkers in PC. Additionally, theoretical mechanisms of change 
associated with PF immediately following the intervention were examined as potential 
predictors of drinking outcomes. Forty-three veterans identified as hazardous drinkers 
(95.3% male, 65.1% Caucasian) in PC completed an alcohol assessment and then were 
randomized to either receive brief advice (BA) or BA and computer delivered PF. Results 
revealed no significant treatment effect for any of the drinking outcomes at 3-months 
follow-up for the entire sample. However, a significant treatment effect was found for 
male veterans for weekly binge drinking episodes. Furthermore, significant changes in 




and for men only at post-session. Additionally, male veterans also evidenced significant 
changes in motivation to change immediately following the intervention. However, 
changes in perceived drinking norms and motivation to change did not predict binge 
drinking for male veterans three months after receiving the brief intervention. The results 
of this preliminary study with veterans in PC suggest that computer delivered PF may be 
efficacious in reducing weekly binge drinking episodes for male hazardous drinkers. In 
addition, results provide preliminary support for the immediate impact of PF on some of 
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A Randomized Clinical Trial of Computer Delivered Personalized Feedback for           
Hazardous Drinkers in Primary Care 
 
 In the United States, the economic costs due to alcohol abuse (to include medical 
consequences, crime, motor vehicle accidents, lost productivity and future earnings) are 
estimated to exceed $180 billion annually (Harwood, 2000). Thus, identification of and 
early intervention for individuals at-risk for alcohol-related problems have become a 
major public health priority. Primary care has been identified as an ideal venue to reach 
the large number of at-risk drinkers who are frequently unaware of, or underestimate their 
problematic drinking patterns. Influential organizations such as the National Institute on 
Alcohol Abuse and Alcoholism (NIAAA) and the United States Preventive Services Task 
Force (USPSTF) have recommended incorporating alcohol screening and interventions 
into US primary care (PC) practice (AHRQ, 2007; NIAAA, 2007; USPSTF, 2004).  
However, a successful dissemination of alcohol screening and intervention into busy PC 
practices necessitates that these approaches produce beneficial outcomes, are easy to 
implement, and are time and cost-effective. Brief alcohol interventions (BAIs) for 
problematic alcohol use meet these qualifications for promoting public health in PC and 
have received extensive endorsement as an important preventive health initiative 
(NIAAA, 2007; AHRQ, 2007; USPSTF, 2004; World Health Organization, 2003).  
  However, implementation of brief alcohol interventions into primary care 
settings has been slow (Friedmann, McCullough, Chin, & Saitz, 2000; National Center on 
Addiction and Substance Abuse at Columbia University, 2000). Thus, novel BAI 
approaches that may be able to remedy this tendency are urgently needed. One way that 
this may be accomplished is to hone in on the key components of BAIs so as to 




that has gradually been gaining support as an autonomous intervention is personalized 
feedback (PF) on problematic alcohol consumption (Larimer & Cronce, 2007; Riper et 
al., 2009; Walters & Neighbors, 2005; White, 2006). Personalized feedback is based on 
alcohol consumption information provided by the patient during assessment. This 
information is typically juxtaposed with normative drinking patterns and thus presented 
to the patient in an effort to increase the salience of the problematic behavior 
emphasizing the risks and costs associated with at-risk drinking. Feedback can include 
current drinking patterns; blood alcohol level and information on blood alcohol content; 
beliefs about drinking; medical, financial and social consequences; and more. Feedback 
can be brief, or comprehensive and personalized. It can be provided in person during an 
intervention session (Borsari & Carey, 2000; Murphy et al., 2004), delivered by mail 
(Agostinelli, Brown, & Miller, 1995; Collins, Carey, & Sliwinski, 2002) or provided 
electronically via computer programs or the internet (Bewick, Trusler, Mulhern, 
Barkham, & Hill, 2008; Butler & Correia, 2009; Hustad, Barnett, Borsari, & Jackson, 
2010; Kypri et al., 2004; Kypri et al., 2009; Lewis, Neighbors, Oster-Aaland, Kirkeby, & 
Larimer, 2007; Neighbors, Larimer, & Lewis, 2004; Neighbors, Lee, Lewis, Fossos, & 
Walter, 2009; Saitz, 2007; Walter, Vader, & Harris, 2007). One potential mechanism of 
action for personalized normative feedback is that it facilitates social comparisons 
(DiClemente, Marinilli, Singh, & Bellino, 2001). However, much of the evidence for the 
efficacy of PF stems from studies conducted with heavy drinking college students. 
Investigations of PF with adult patients in primary care settings are still lacking.  
 The following introduction will review the literature on PF in the context of BAIs.  




two distinct branches of BAIs before addressing the application of BAIs in primary care. 
Next, the theoretical model that influenced the development of BAIs will be discussed, 
followed by an explanation of the typical components of BAIs. Subsequently, 
personalized feedback will be featured as a potential key mechanism of BAIs. Finally, the 
current study, a RCT of computer delivered PF for hazardous drinkers in primary care, 
will be described. 
Overview of Brief Alcohol Interventions (BAIs) 
 Brief interventions have been successfully used with a variety of health behaviors 
across myriad settings; from addressing alcohol abuse in primary care in the United 
States (Fleming, Manwell, Barry, Adams, & Stauffacher, 1999), to addressing safe water 
behaviors in health clinics in Zambia (Thevos et al., 2002). Brief interventions geared 
toward problematic alcohol use are also quite varied. They have been applied to diverse 
populations (e.g., adults, youth, college students, pregnant women, emergency room and 
trauma patients) with a wide range of alcohol problems (from at-risk drinking to alcohol 
dependence) across various settings (e.g., hospitals, substance abuse clinics, college 
health centers, trauma centers and primary care practices) (Burke, Arkowitz, & 
Menchola, 2003;  Saitz, 2007; Tait & Hulse, 2003). BAIs have been studied as stand-
alone treatments and as a prelude to further treatment (Bien, Miller, & Tonigan, 1993). 
From the first systematic review of the BAI literature by Bien et al. (1993) to recent 
reviews and meta-analyses (Bertholet, Daeppen, Wietlisbach, Fleming, & Burnand, 2005; 
Burke et al., 2003; Rubak, Sandboek, Lauritzen, & Christensen, 2005; Tait & Hulse, 
2003; Whitlock, Polen, Green, Orleans, & Klein, 2004) there is ample evidence that these 




use and problems (Babor et al., 2007). Average between group effect sizes reported in 
these reviews/meta-analyses are generally in the small (e.g., d = .38 for consumption, 
Bien et al., 1993; d = .25 for drinking frequency, Burke et al., 2003; d = .28 for 
consumption, Tait & Hulse, 2003) to medium range (e.g., d = .53 for blood alcohol 
concentration, Burke et al., 2003).   
Differentiation of BAIs 
In order to avoid any conceptual confusion regarding the activity of BAI in 
primary care, a distinction needs to be made between two branches of BAI. As pointed 
out by Heather (1996), each has its own line of research support, involving different 
populations, providers, goals, and treatment settings. One of these branches focuses on 
enhancing motivation for further treatment (e.g., Motivational Enhancement Therapy). 
Heather notes that typically this type of BAI is carried out in special alcohol treatment 
settings where the intervention generally occurs over several sessions, implemented by 
specialists with individuals who are seeking treatment (often mandated) for alcohol 
dependence. Thus, this type of BAI is aimed at a smaller portion of the population (i.e., 
alcohol dependent individuals) and serves as a prelude to entering treatment. In general, 
the objective of treatment is for these individuals to attain abstinence. In terms of 
preventive care, this type of BAI is a measure of tertiary prevention, as it aims to reduce 
the negative impact of an already existing disorder (e.g., alcohol dependence) by re-
establishing function and reducing related problems.   
 In contrast, BAI in primary care is a measure of secondary prevention. Secondary 
prevention measures are directed toward early disease detection to prevent the 




problem drinkers to prevent immediate and long term harm. At-risk drinkers have an 
increased chance of experiencing physical, mental, and social problems (Whitlock et al., 
2004). Problem drinkers have already encountered adverse consequences, but often do 
not meet criteria for alcohol dependence (Isaacson & Schorling, 1999). Both at-risk and 
problem drinkers consume alcohol above recommended guidelines (they are collectively 
referred to as hazardous drinkers in this paper). According to the National Institute on 
Alcohol Abuse and Alcoholism (NIAAA), “men who drink more than 4 standard drinks 
in a day (or more than14 per week) and women who drink more than 3 in a day (or more 
than 7 per week) are at an increased risk for alcohol-related problems” (NIAAA, 2007, p. 
1). These individuals are generally not seeking treatment for their drinking and the 
objective is typically to motivate them to reduce their drinking to safer levels. Thus, harm 
reduction is the main goal of BAI in primary care with abstinence as a possible long term 
goal (Fleming, 2003). These BAIs are intended to be carried out by general health care 
professionals in opportunistic settings where they can reach the large population of non-
help seeking, less severe, and less motivated drinkers. The intervention is generally quite 
brief, but can vary from no-contact interventions (e.g., mailed or computer delivered 
feedback), to a single encounter with a health professional lasting 5-10 minutes, to one or 
more counseling sessions lasting 30-60 minutes each (Fleming, 2003). BAIs are time and 
cost-effective and can play an important part in public health initiatives to reduce harm as 
well as costs to society associated with alcohol problems.   
 In fact, the largest (n = 774) and longest trial so far (48-month follow-up) of brief 
alcohol intervention in PC with adult patients in the United States, Project TrEAT (Trial 




initiative. The project was the first to entail a systematic cost-benefit analysis that 
provided support for continued reductions in health care utilization, total motor vehicle 
events and related expenses (Fleming et al., 1997; Fleming et al., 2002; Grossberg, 
Brown, & Fleming, 2004). Intervention group participants evidenced significantly fewer 
emergency department visits, fewer days of hospitalization, and fewer arrests for 
controlled substance or liquor violations throughout the 48 months post intervention 
period. The authors calculated a medical benefit-cost ratio per patient of 4.3:1 ($712 in 
medical savings v. $166 clinic cost for intervention). The benefit-cost ratio per patient 
from a societal perspective was 39:1 ($7,985 in savings due to fewer medical events, 
legal events and motor vehicle events v. $205 in costs for intervention paid by clinic and 
patient). In addition, the project TrEAT research team also found a statistically significant 
difference in mortality at 36 months post intervention (one vs. seven). It is this kind of 
evidence that has convinced national and international health organizations to endorse 
widespread implementation of BAIs.     
Application of BAIs in Primary Care 
 Primary care settings are an especially promising venue for the dissemination of 
brief alcohol interventions due to the large number of individuals who come through this 
venue, along with PC's "mandate" to address all types of health concerns. In their report 
for The National Center for Health Statistics, Cherry, Hing, Woodwell, and Rechtsteiner  
(2008) estimated that 902 million people visited physician offices in 2006, with 48.9% of 
visits made to primary care physicians. Reid, Fiellin, and O’Connor (1999) estimated that 
between 10% and 15% of U.S. primary care patients are hazardous (i.e., being at risk for 




harm) drinkers. They further estimated that between 3% and 14% of US primary care 
patients exhibit alcohol dependence according to DSM-III-R criteria. Thus, primary care 
settings provide a unique opportunity to reach a large number of people including the 
majority of hazardous drinkers who are not explicitly seeking alcohol treatment (Heather, 
1996). Brief alcohol interventions that utilize motivational strategies might prove 
especially useful for patients who are not explicitly treatment-seeking or motivated to 
change, since they specifically target ambivalence and motivation (Miller & Rollnick, 
2002). The theoretical paradigm that explains the concept of readiness/motivation to 
make enduring behavior changes is addressed next.  
BAIs and Motivation to Change: Transtheoretical Model of Change (TTM) 
 The transtheoretical model of intentional behavior change has had a substantial 
influence on the development of BAIs (DiClemente & Prochaska, 1998). The TTM 
proposes that individuals make enduring behavior changes by navigating through five 
stages of change which represent different levels of readiness for and commitment to 
change. The stages are: precontemplation (no behavior change is considered), 
contemplation (behavior change is pondered), preparation (planning for and committing 
to behavior change), action (making behavior changes), and maintenance (working on 
sustaining behavior change) (DiClemente & Velasquez, 2002). It is hypothesized that 
individuals require sufficient motivation in order to move through the stages (DiClemente 
& Velasquez, 2002). Thus, the model provides a rationale for explicitly targeting 
motivation in behavior change interventions. Individuals who are identified as hazardous 
drinkers in an opportunistic setting such as primary care are generally in that setting 




likely that many of these hazardous drinkers are in the pre-contemplation or perhaps in 
the contemplation stage of change regarding their drinking behavior (Curry, Ludman, 
Grothaus, Donovan, & Kim, 2003; Maisto et al., 2001). BAIs that explicitly target 
motivation are well suited for these individuals, because they do not require a substantial 
commitment and do not assume that individuals are ready to begin a behavior change 
plan.   
Typical Components of BAIs 
 Motivational Interviewing  
BAIs often incorporate MI, a client-centered, but directive approach in which the 
client’s motivation to change is enhanced by eliciting and resolving the individual’s 
ambivalence about drinking and the possibility of change (Miller & Rollnick, 2002). Four 
principles guide this non-confrontational and collaborative clinical method: Expressing 
empathy (for the patient’s situation), developing discrepancy (between values/goals and 
the current situation), rolling with resistance to change (versus contesting it) and 
supporting self-efficacy (the belief in one’s capability to cope and to succeed) (Burke et 
al., 2003; Miller & Rollnick, 2002). MI theory holds that motivation for behavior change 
ensues when individuals encounter a discrepancy between their current behavior/state and 
their ideal behavior/state and goals (Miller, Zweben, DiClemente, & Rychtarik, 1992). It 
is important in MI sessions for the counselor to gently aid clients in examining the 
discrepancies between their current drinking patterns and future goals in order to increase 
motivation to change. MI stands in stark contrast to confrontational approaches that often 




aid problem drinkers in exploring their own reasons for change and in finding ways to 
accomplish their own goals.  
FRAMES 
Intervention components that are utilized in MI to facilitate this process are 
summarized in the acronym FRAMES: Feedback, Responsibility, Advice, Menu of 
options, Empathy and Self-efficacy (Miller & Sanchez, 1994). Table 1 provides the 
descriptions for these components. Additional factors found in BAIs include screening 
and assessment, setting specific goals, information (descriptions of the effects of alcohol, 
tolerance, and blood alcohol levels), self-help materials (e.g., drinking monitoring 
diaries) and follow-up contact (Fleming, 2003). Although there is empirical support for 
BAIs, research has yet to definitively identify the key components of BAIs that are 
critical in motivating people to change (Ball et al., 2007; Bien et al., 1993; DiClemente et 















Table 1  
Brief Alcohol Interventions and FRAMES 
Component      Description  
Feedback The patients are provided with feedback on the risk for 
developing problems due to their drinking. Feedback can 
include current drinking patterns; blood alcohol level and 
information on blood alcohol content; beliefs about 
drinking; medical, financial and social consequences; etc.  
Feedback in BAI can be brief or comprehensive and 
personalized. Personalized normative feedback (PNF) is 
often used in BAI. It uses personal information provided by 
the patient during assessment. This information is then "fed 
back" to the patient in a different guise, juxtaposed with 
norms, in an effort to increase the salience of the 
problematic behavior. One potential mechanism of action 
for PNF is that it facilitates social comparisons 
(DiClemente et al., 2001). 
Responsibility Health providers who utilize BAI emphasize the patient’s 
responsibility to change their drinking. They also convey 







Brief Alcohol Interventions and FRAMES (continued) 
Component      Description  
 decision to change is not made by the health provider, but 
the patients.   
Advice  In some BAIs, patients receive explicit advice from their 
health provider to reduce their drinking. The advice they 
are given can be as brief as “I suggest that you reduce your 
drinking to no more than x drinks a week.”   
Menu In some BAIs, patients are given a range of coping 
strategies to aid them in their efforts to reduce their 
drinking. Examples include setting limits, pacing their 
drinking, identifying triggers and managing high risk 
situations.  
Empathy  An empathic counseling style conveys consideration of and 
compassion for the patients’ situation.   
Self-Efficacy   BAIs typically involve building self-efficacy which entails 
instilling a sense of belief in their own capability to cope 





BAIs' Critical Components 
 Review of Studies in Primary Care with Adult Patients 
 In preparation for this study, 12 RCT (18 publications) of BAI in primary care 
settings with adult patients were reviewed. Of these trials, eight compared BAI with an 
assessment only (AO) control group and four trials compared BAI to other active 
interventions. Significant between groups treatment effects were evidenced in seven trials 
comparing BAI to an AO control group. A review of a few key studies with significant 
findings is provided next.  
Project TrEAT (Trial for Early Alcohol Treatment) was conducted in 64 
community-based primary care offices in southern Wisconsin. Participants were between 
the ages of 18 and 65 years old and were included in the study if they reported drinking 
more than 14 drinks per week (DPW) for men and more than 11 DPW for women or 
more than 5 drinks on four or more occasions in the previous 30 days. Patients completed 
screening measures during regularly scheduled appointments. Those who screened 
positive and were randomized into the AO group were given a general health booklet and 
informed to contact their health provider for any health concerns. Patients randomized 
into the BAI group were given the same booklet, in addition to receiving two 15-minute 
appointments with their physician. These were scheduled 1-month apart and followed up 
with short scripted phone calls conducted by a nurse about 2 weeks after each 
appointment. The physician delivered intervention was guided by a scripted workbook 
with feedback on prevalence rates of problem drinking, advice, risks, drinking cues, 
drinking diary cards, and goal setting. Results revealed significant between group 




Binge Drinking Episode (BDE)/past month (p < .005) and reduction in heavy drinking (> 
20 DPW for men, p < .001; > 13 DPW for women, p < .001) for up to 48 months post-
intervention (Fleming et al., 2002; Grossberg et al., 2004; Manwell et al., 2000). The AO 
group also evidenced reductions in alcohol consumption (at 6 months and again at 48 
months) which led to non-significant group differences for mean number of DPW and 
reduction in heavy drinking at the 48-month follow-up point. However, during the entire 
48 months of the trial, the overall significance of the treatment effect reported for mean 
number of DPW was p < .002, for mean number of BDE/past month was p < .001, and 
for reduction in heavy drinking was p < .046 for men, p < .0021 for women. 
Project GOAL (Guiding Older Adult Lifestyles; Fleming et al., 1999; Mundt, 
French, Roebuck, Baier, & Barry, 2005) examined the efficacy of BAI with 158 problem 
drinkers age 65 years and older who reported drinking more than 11 DPW for men and 
more than 8 DPW for women or at least 2 BDE in the past 3 months for either gender. 
The trial was conducted in 24 community-based primary care offices in Wisconsin and 
entailed identical procedures as Project TrEAT. Results revealed significant between 
group treatment effects on 7-day alcohol use (34 % reduction, p < .001 at 12 months), on 
BDE/past month (74% reduction, p < .005 at 12 months) and on reduction (62%, p < 
.005 at 12 months) in heavy drinking (> 20 DPW for men and > 13 DPW for women) 
throughout the 12 months post-intervention (Fleming et al., 1999). At 24-month follow-
up, significant treatment effects (p < .05) remained for 7-day alcohol use (Mundt et al., 
2005). The greatest reductions in treatment group drinking outcomes occurred within the 
first 3 months after intervention. The authors reported that by 24 months post 




led to non-significant group differences for some of the measures at that follow-up point. 
Nonetheless, project GOAL provided the first evidence that BAI in primary care settings 
can produce reductions in alcohol consumption for older problem drinkers lasting up to 
24 months. 
Another large RCT by Wallace, Cutler, and Haines (1988) in 47 primary group 
practices in England and Scotland involved 909 adults ranging in age from 17 to 69 years 
old who reported drinking at least 23 DPW (men) and at least 14 DPW (women).  
Patients were screened with a health survey questionnaire that was either mailed to them 
or handed to them during a visit with their provider. Those identified as excessive 
drinkers were then invited to a lifestyle health interview with a nurse. After assessment, 
all study participants were given brief advice on general health, were offered a health 
booklet, and were required to provide a blood sample. No alcohol specific information 
was provided to the AO group. Intervention participants were contacted by their 
providers for a brief interview in which the physician provided feedback, advice on 
reducing their drinking, written material including drinking diary cards, assisted with 
goal setting, and offered follow-up consultations to review progress. Significant treatment 
effects were found on DPW at 6-month (p < .001) and 12-month follow-up (p < .001) for 
men and at 12-month follow-up (p < .05) for women. For both genders, a significant 
treatment effect on reducing excessive drinking was observed at 6-month (p < .001 for 
men and women) and at 12-month follow-up (p < .001 for men; p < .05 for women).   
 Curry et al. (2003) conducted their RCT in HMO based primary care practices in 
Washington State with 307 adults who reported drinking at least 2 drinks per day in the 




more drinks. Research staff screened/assessed participants’ drinking with a computer 
aided general health phone interview prior to patients’ routine office visits. Participants 
randomized into the AO group received usual care. Participants in the intervention group 
received 1 to 5 minutes of brief motivational physician advice, a self-help manual, 
written personalized feedback, and up to 3 optional outreach phone counseling calls by 
research staff. Follow-up assessments were conducted via phone by research staff at 3 
and 12 months post intervention. Results revealed significant treatment effects on levels 
of at-risk drinking (chronic, binge, drinking and driving) at 3-month follow up (AO: 56 % 
vs. BI: 41%, p = .0001) and at 12 month follow-up (AO: 61% vs. BI: 42%, p = .003). 
Furthermore, significant treatment effects were observed on chronic drinking (≥ 2 drinks 
per day in the past month) at 3-month follow-up (AO: 26% vs. BI: 18%, p = .01) and on 
drinking and driving at 12-month follow-up (AO: 34% vs. BI: 18%, p = .02).  
  Anderson and Scott (1992) investigated general practitioners’ advice on heavy 
drinking adults. They conducted their RCT in 8 community based primary care practices 
in England with 154 men who reported drinking at least 23 DPW and 72 women who 
reported drinking at least 14 DPW. Patients were screened with a health survey 
questionnaire that was either mailed or completed at a regular visit. Individuals who 
screened positive were invited to an alcohol focused assessment interview with the 
researcher which included obtaining a blood sample and measuring breath alcohol. 
Patients randomized into the AO group received no advice from their physician unless 
requested. Intervention group participants were asked to schedule a 10-minute 
appointment with their physicians that included advice, information, personalized 




research staff at 12 months post-intervention. Results revealed non significant group 
differences for women and small significant treatment effects on the proportion of men 
achieving low risk drinking (no more than 16-18 DPW (US standard); p = .05), and on 
the proportion of men falling below binge drinking criteria (below 10-12 dinks (US 
standard) per occasion (DPO) two or more times in the past 3 months; p = .05) and on 
DPW (p = .06).   
Summary of Critical BAI Components 
Taken together, the reviewed RCTs that evidenced significant treatment effects 
shared the following intervention components: advice and feedback. Printed material was 
utilized in seven trials, a client-centered/motivational approach was utilized in six trials, 
and goal setting/contracting was employed in four trials. Although common intervention 
components that contributed to significant treatment effects were identified, it was not 
possible to determine the importance of one component relative to the others. All of the 
studies delivered feedback in the context of advice or counseling, so it was not possible to 
evaluate the independent contributions of these elements. Nonetheless, feedback did 
emerge as one potential key mechanism of efficacious BAIs in PC settings with adult 
patients. A more extensive exploration of the literature on PF interventions to reduce 
problem drinking is therefore required. First, however, a brief review of possible 
mechanisms of PF theorized to promote changes in alcohol consumption is warranted.  
Personalized Alcohol Feedback: Possible Mechanisms Promoting Change 
 Feedback plays an important part in self-regulation in that it allows individuals to 
make cognitive and behavioral adjustments in response to critical information 




feedback in brief alcohol interventions is intended to trigger self-regulatory mechanisms. 
For example, feedback on alcohol consumption often includes information on personal 
risks and negative consequences. The desire to reduce/avoid personal risks and 
consequences of problem drinking is thought to promote behavior change. Self-regulation 
and behavior change can also be triggered by feedback that delivers normative 
information about alcohol use to correct misperceptions about the pervasiveness of 
problem drinking. Problem drinkers frequently overestimate other people’s 
drinking/drinking norms (Baer, Stacy, & Larimer, 1991; Prentice & Miller, 2002; Wild, 
2002) which is believed to reinforce continued problematic alcohol consumption. 
Correcting this erroneous assessment of drinking norms is thought to promote behavior 
change. Specifically, cognitive dissonance or discrepancy can develop when one realizes 
that one's own drinking behavior is discordant with normal or typical drinking behavior 
(normative discrepancy) or undermines important life goals (self-ideal discrepancy). The 
desire to reduce such discrepancy is believed to be a precursor of change (Miller et al., 
1992; Miller & Rollnick, 2002). A way to elicit discrepancy and facilitate accurate social 
comparison is to provide corrective feedback on norms, risk, and consequences. To 
generate such personalized feedback, the patients' assessment data related to their current 
drinking patterns, blood alcohol level, drinking consequences, and other risk factors (e.g., 
drinking and driving) are typically utilized. 
Personalized Feedback as a Stand-Alone Intervention 
Research in College Student Population of Problem Drinkers  
 Brief motivational alcohol interventions and PF have been extensively studied 




DeMartini, 2007; Larimer & Cronce, 2002, 2007; Walters & Neighbors, 2005; White, 
2006). The emergence of feedback as a stand-alone intervention for college student 
drinkers was first reviewed by Larimer and Cronce (2002). Since then, the evidence for 
stand-alone PF intervention has grown steadily, whether delivered by handout or mail 
(Agostinelli et al., 1995; Collins, Carey, & Sliwinski, 2002; Juarez, Walters, Daugherty, 
& Radi, 2006; Murphy et al., 2004; Walters, 2000; Walters, Bennett, & Miller, 2000), or 
by computer/internet which is increasingly gaining momentum (Bewick et al., 2008; 
Butler & Correia, 2009; Hustad et al., 2010; Kypri et al., 2004;  Kypri et al., 2009; Lewis 
et al., 2007; Neighbors et al., 2004; Neighbors et al., 2009; Saitz et al., 2007; Walters et 
al., 2007).  
  For example, Neighbors and colleagues (2004) investigated a computer-delivered 
personalized normative feedback intervention with an assessment only control condition 
(n = 252). Students who reported at least one heavy drinking episode in the past month 
(5/4 drinks at one sitting for men/women) were eligible. Students were assessed at 
baseline, 3-month, and 6-month. Assessment included measures of perceived drinking 
norms and drinking behavior, social motives, expectancies, and evaluations of the social 
effects of alcohol. Participants in the intervention condition received computer delivered 
personalized normative feedback following the assessment. They were asked to view the 
feedback for at least 1 minute and were handed a hard copy. Feedback consisted of the 
respondent's perception of drinking norms, actual norms, and a comparison of the 
respondent's drinking with that of a typical college student. Results revealed that 
intervention participants evidenced significantly greater reductions in drinking behavior 




.01, d = .36) follow ups. The authors also found that PF had an impact on perceived 
norms in that the intervention participants evidenced significantly greater reductions in 
perceived norms compared to control participants at 3 month (p < .01, d  = .61) and at 6 
month (p < .01, d = .63). Results further revealed that changes in perceived drinking 
norms measured at 3-month follow-up, mediated the relation between feedback and 
alcohol consumption. Thus, the impact of personalized feedback on reductions of 
drinking behavior at 6-month follow-up was due to changes in perceived norms. In sum, 
PF was shown to be an effective stand-alone brief alcohol intervention for heavy drinking 
college students for up to 6 months. The results also supported the theoretical basis for PF 
interventions to target misperceptions in drinking norms. 
 While many trials compared PF to an assessment only or a no treatment control 
group, several studies have investigated the incremental effectiveness of adding other 
components to PF such as psychoeducation (Walters, Bennett, & Miller, 2000), group 
meetings (Walters, 2000) or a motivational counseling session (Murphy et al., 2004). All 
revealed that adding these components did not contribute significantly to the feedback 
effect. No contact PF interventions did just as well as PF interventions that included 
group meetings, or some clinician delivered education or counseling. However, a recent 
dismantling RCT conducted by Walters, Vader, Harris, Field, and Jouriles (2009) 
revealed a significant treatment effect for feedback combined with MI relative to 
assessment only, MI only, and feedback only with the latter two conditions not 
significantly different from the assessment only condition. Thus, while the evidence 
appears to be in favor of PF as a key element of BAI, more research is needed to provide 




Research in General Adult Population of Problem Drinkers 
 Brief, single-session personalized feedback interventions for problem drinking 
without therapeutic guidance have also been studied in the general population and with 
young employees. A meta-analysis by Riper et al. (2009) as well as a recent systematic 
review of online alcohol interventions by White et al. (2010) identified four such 
published RCTs. Wild and colleagues (2007) compared mailed PF with a delayed 
intervention control condition in a sample of 1,727 problem and non-problem drinkers 
recruited from the general population in Alberta, Canada. The first three items from the 
AUDIT comprised the primary outcome measures of drinking frequency, typical drinking 
quantity per occasion, and frequency of heavy drinking (AUDIT-C). About 25% of the 
sample met qualification for problem drinking status (AUDIT cut-off scores of 8 for 
males and 6 for females). Participants randomized to the intervention group were mailed 
the personalized feedback pamphlet and a cover letter. Control participants received only 
the cover letter and were mailed the personalized feedback pamphlet subsequent to the 6-
month follow-up assessment. The pamphlet included information that allowed the readers 
to calculate and then compare their alcohol consumption with normative data. 
Information on consequences, low-risk drinking guidelines and a menu of options was 
also included in the pamphlet. The participants' confirmation of the receipt of the 
pamphlet was taken as an indication that the intervention was received. The most salient 
finding in this study was an interaction effect between baseline problem drinking status 
and experimental condition. At 6-month follow-up, Wild et al. found a 10.1% reduction 
in binge drinking (p = .063) for problem drinkers who received PF compared to problem 




for drinking. Analyses showed non-significant differences between groups at follow-up 
on this measure, thus help-seeking was deemed unlikely to have influenced outcomes. 
The authors concluded that mail delivered personalized feedback can reduce hazardous 
and harmful drinking patterns for problem drinkers in the general population.  
 Another Canadian study conducted by Cunningham and colleagues (2002) 
investigated two types of interventions without therapeutic guidance: a self-help book 
with guidelines of how to navigate through the change process (DrinkWise; Sanchez-
Craig, 1996) and personalized feedback (Cunningham, Humphreys, & Koski-Jannes, 
2000). General population problem drinkers (AUDIT cutoff score of 8 or more) were 
recruited and assessed through a random digit dialing telephone survey. Eligible 
respondents (n = 86) were randomized into one of four groups: a) self-help book; b) 
normative PF; c) both 1 & 2; or 4) AO. Primary outcome measures were usual number of 
drinks per drinking day, largest number of drinks on one occasion, number of drinks in a 
typical week, number of drinking days per week, and number of five or more drinks per 
occasion per week (binge drinking). At 6 month follow-up, problem drinkers who had 
received PF coupled with the self-help book reported significantly reduced number of 
drinks in a typical week (p < .03) and significantly less binge drinking (p < .001) 
compared to a no treatment control group, PF only group, and a group that received only 
the self-help book. Actual treatment use/help-seeking for drinking was not significantly 
different across groups. Thus, in this trial, the addition of a self-help book added 
significantly to the effect of mailed PF.  
 Doumas and Hannah (2008) conducted an alcohol web-based feedback program 




(n = 124) into three groups: web-based feedback, web-based feedback plus 15 minutes of 
MI, and a control group. Primary outcome measures at 30-day follow-up were drinking 
quantity, peak consumption, and frequency of drinking to intoxication. Binge drinking 
(5/4 or more drinks for males/females at one sitting in the past 2 weeks) was used to 
identify high-risk drinkers at baseline to examine a moderation effect by this variable. All 
participants entered their baseline and follow-up data onto laptop computers. Participants 
in the two active intervention conditions completed a brief web-based program 
(www.CheckYourDrinking.net) that provided graphed personalized normative feedback. 
Those in the web-based plus 15-minutes of MI group subsequently discussed their 
feedback with an MI counselor. The most salient finding of this study concerned PF as an 
effective stand-alone intervention. Results revealed that the web-based feedback group 
decreased their consumption significantly more than the control group (weekend 
drinking, p < .001; drinking to intoxication, p < .05; peak consumption, p < .01). In 
addition, high-risk drinkers in the web-based feedback group reported greater reductions 
in weekend drinking (p < .001) than high-risk drinkers in the control group. No 
significant differences were found between the web-based feedback condition and the 
web-based feedback plus MI condition on any of the consumption measures. Thus, as 
before in the study conducted by Murphy et al. (2004), adding MI to feedback did not 
increase the efficacy of PF.   
Another study conducted in Ontario, Canada by Cunningham and colleges (2009, 
2010) recruited 185 problem drinkers (AUDIT-C score ≥ 4) through a general telephone 
population survey. All participants were told that the study’s goal was to evaluate self-




by telephone, baseline assessment of alcohol consumption was conducted by paper 
survey and included the AUDIT and alcohol consumption during a typical week.  
Participants in the experimental group (n = 92) received an internet based personalized 
alcohol feedback intervention (latest version of the www.CheckYourDrinking.net 
screener) that consisted of normative feedback, customized information on their drinking 
habits, amount of money spent on drinking, calories consumed, weight added in the past 
year due to alcohol consumption, risks associated with binge drinking (if applicable), a 
summary of the participant’s severity of alcohol problems, chances of experiencing 
negative consequences, their actual psychosocial consequences reported, information on 
metabolism and hours spent under the influence of alcohol in the past year, sensible 
drinking guidelines, health effects of alcohol, and strategies to reduce risks associated 
with alcohol consumption. They were provided with the internet address and a password 
and were asked to generate and review their feedback to be able to give their impression 
at 3 month follow-up. Participants in the control group (n = 93) received a list with the 
feedback components and were asked to consider how useful these might be in a 
computerized summary for drinkers. All participants were assessed at 3, 6, and 12 months 
after baseline assessment for typical weekly drinking and AUDIT-C scores. Results 
revealed that problem drinkers (AUDIT score ≥ 11) significantly reduced their AUDIT-C 
scores and their typical weekly drinking by an average of seven drinks per week from 
baseline to 3-month follow-up and from baseline to 6-month follow up by an average of 
six drinks per week. No significant reductions in AUDIT-C scores or drinking were 
observed for participants in the control condition for either the 3 month or the 6 month 




(AUDIT scores 4-10) did not significantly reduce their AUDIT-C score or their typical 
weekly drinking in either intervention or control conditions from baseline to 3 or 6 month 
follow-up. At 12 month follow-up, however, the impact of the internet based 
personalized alcohol feedback on problem drinkers’ weekly alcohol consumption and 
AUDIT-C score was no longer evident. The authors concluded that internet based 
personalized alcohol feedback interventions are effective in reducing alcohol 
consumption in the short term. They suggested that to maintain their impact on alcohol 
consumption long term, internet based PF may need to be followed-up with more 
intensive interventions or interventions via other avenues.  
Advantages for the Implementation of PF into Primary Care 
 As mentioned previously, the implementation of BAIs into U.S. primary care 
settings has been slow and several barriers to the dissemination have been identified 
(Friedmann et al., 2000; National Center on Addiction and Substance Abuse at Columbia 
University (CASA), 2000). Most notably are concerns raised by primary care providers 
that were also echoed in a multisite Veterans Affairs Medical Centers (VAMC) survey 
(Barry et al., 2004). Although the Veteran Health Administration (VHA) has mandated 
the provision of screening and BAIs (in the form of brief advice by the health care 
provider) in PC since then, the concerns raised are nonetheless worthy of consideration in 
the context of investigating PF as a stand-alone intervention. The most important barriers 
identified included: lack of time, lack of knowledge and skills, lack of one-on-one 
training and resources to develop skills, and patient defensiveness.  
Computer delivered PF (as investigated in this study) can effectively address all 




does not require the involvement of the primary care provider (PCP). Consequently, there 
is no need for the primary care provider to acquire new knowledge or build new skills 
(e.g., motivational interviewing skills) to provide this service. In addition, since feedback 
is generated for the patients' personal use and won't be discussed with the PCP, managing 
patients' defensiveness about alcohol consumption and potential perceptions of stigma are 
no longer prominent issues. The patient is given the opportunity to reflect on his/her 
problematic drinking pattern privately. This approach, in fact, may be well suited to 
motivating pre-contemplators or contemplators to move along the stages of change 
spectrum toward achieving adjustments in their drinking (Murphy et al., 2004). 
Individuals who have reflected little, or not at all, on their drinking as a problem behavior 
may be hesitant to do so in the company of another person. It is reasonable to suggest that 
personalized feedback generated for private perusal may be a useful approach with 
individuals low in readiness to change. Furthermore, generating computer based 
personalized feedback won't require much time or financial expenditure as several PF 
programs are already available online free of charge.  
Conclusions 
In sum, there is some compelling evidence in favor of PF in a variety of college 
and other adult samples. However, it is less clear whether PF is as effective as PF 
combined with counseling or with self-help material. Furthermore, it is unclear whether 
computer delivered PF could potentially overcome some of the barriers, perhaps as part 
of a stepped care model of health care delivery (Sobell & Sobell, 2000), that have 
prevented dissemination of BAIs into the setting of primary. In the stepped care model of 




health care by stepping up the extent of treatment when the currently utilized approach is 
not producing significant health benefits (Bower & Gilbody, 2005). PF could be utilized 
as one element in a stepped care model of health care delivery as already started in the 
VHA where brief advice has been implemented as a first step of intervention for 
hazardous drinkers. However, research of computer delivered PF in primary care settings 
(other than college health clinics) with adult hazardous drinkers thus far is lacking. 
Therefore, it is sensible to investigate this promising intervention modality with adult 
patients in the setting of primary care: the gateway to public health initiatives.   
The purpose of this study was to test the efficacy of adding a computer delivered 
personalized feedback intervention to a brief advice only (BAO) intervention for 
hazardous adult drinkers in primary care. The study was intended to supplement standard 
care (brief advice subsequent to a positive alcohol screen) as mandated by the Veterans 
Health Administration and as currently provided in primary care at the Veterans Affairs 
Medical Centers in Memphis, TN and in Little Rock, AR. The intervention aims to 
promote reductions in alcohol consumptions for veterans who have been identified as 
hazardous drinkers by providing them with personalized alcohol feedback (i.e., normative 
feedback, customized information on drinking habits, money spent on drinking, calories 
consumed, chances of experiencing negative consequences, risks associated with binge 
drinking, their actual psychosocial consequences reported, a summary of the participant’s 
severity of alcohol problems, information on metabolism and hours spent under the 
influence of alcohol in the past year, and sensible drinking guidelines) without 
therapeutic guidance in addition to receiving brief advice from their primary health 




by research staff. Thus, it is possible that it will not be consistently administered. 
However, this will be measured and analyses will examine the rate of administration, as 
well as outcomes as a function of BA administration. In particular, the purpose and 
corresponding hypotheses of the study were as follows: 
1. To examine whether hazardous drinkers who received computer delivered PF 
in addition to brief advice (BA) had significantly reduced their alcohol intake compared 
to a BAO group three-month post-intervention.  
Hypothesis 1:  Participants who receive computer delivered PF in 
addition to BA will significantly decrease their alcohol consumption as 
compared to participants who receive BAO. Specifically, they will report 
fewer drinks per week (DPW) and fewer binge drinking episodes (BDE; 
4/5 drinks for women/men per occasion) at three-month post-intervention.   
2. To examine whether hazardous drinkers who received computer delivered PF 
in addition to BA reported significantly fewer alcohol related harmful effects (HE) 
compared to a BAO group three months post-intervention.   
Hypothesis 2:  Participants who receive computer delivered PF in 
addition to BA will report significantly fewer alcohol related harmful 
effects compared to BAO group participants at three months post-
intervention.  
3. To examine whether computer delivered PF had an impact on drinking norms, 
discrepancy ratings, and motivation to change.   





   a) correct overestimation of drinking norms 
   b) perceive greater normative and self-ideal discrepancies  
   c) and will indicate greater motivation to change 
              at post-intervention compared to baseline assessment.  
4. To examine whether post session changes in perceptions of drinking norms 
predict alcohol outcome measures at 3-month follow-up.   
Hypothesis 4: Participants assigned to the computer delivered PF 
condition will report more accurate drinking norms at post-session 
assessment compared to baseline. These changes will predict alcohol 
outcome measures at 3-month follow-up for the treatment group.  
5. To examine whether post session adjustments in motivation to change predict 
alcohol outcome measures at 3-month follow-up.   
Hypothesis 5: Participants assigned to the computer delivered PF 
condition will report higher levels of motivation to change their alcohol 
consumption at post-session assessment compared to baseline. These 
changes will predict alcohol outcome measures at 3-month follow-up for 
the treatment group.  
Methods 
Participants  
 Participants (n = 52) were veterans from two primary care clinics at two 
Veterans Affairs Medical Centers. The initial pilot phase (see Figure 1) was conducted 
at the Veterans Affairs Medical Center (VAMC) in Memphis (n = 9), followed by the 




post-deployment primary care clinic (n = 43) at the Central Arkansas Veterans 
Healthcare System (CAVHS). During the principal phase at the CAVHS (see Figure 2), 
267 veterans completed the screening process. Seventy-five veterans were eligible to 
participate and 43 veterans were ultimately enrolled in the study. Approximately 5% of 
the participants were female (n = 2). The reported ethnicity of the sample was 27.9% 
African American, 65.1% Caucasian, 2.3% Hispanic/Latino, and 4.7% Multi-ethnic. The 
reported mean age of the sample was 34.26 years. Approximately 47% of the sample 
were married, 11.6% were single, 2.3% were separated, 0% were widowed, 14% were 
not married but in a committed relationship, and 25.6% were divorced. The reported 
personal yearly income of the sample was: 20.9% less than $25,000, 44.2% between 
$25,000 - $49,999, 20.9% between $50,000 - $74,999, 7% between $75,000 - $99,999, 
2.3% between $100,000 - $149,999 and 2.3% over $150,000 or more a year. Thirty 
percent of the sample reported having a medical condition and 48.8% reported having a 
psychological disorder. Seven percent of the sample considered their health as excellent, 


































Figure 1.  Flow of Pilot Participants at VAMC Memphis through Each Stage of Study 
 
575 veterans screened 
458 
Ineligible 
117 veterans screened 
positive   
108 Declined,  
Ineligible or not 
informed of study  
 9 veterans enrolled, consented and 
completed baseline assessment 
-Alcohol measures, 
Motivation, Mood, 
Discrepancies and Drinking 
Norms measures 
 
       4 Assigned to BA and PF 
       3 Received both 
       1 Received PF only 
       5 Assigned to BA only  
       1 Received intervention 
 
3 month follow-up assessment 
-Measures identical to BL 
assessment 
 
3-month Completion Rates 
BA/PF - 100% (4/4)  



























Figure 2.  Flow of Participants at CAVHS Little Rock through Each Stage of Study
267 veterans screened 
192 
Ineligible 
75 veterans screened 
positive   
32 Declined,  
Ineligible or not 
informed of study  
 43 veterans enrolled, consented and 
completed baseline assessment 
- Alcohol measures, 
Motivation, Mood, 
Discrepancies and Drinking 
Norms measures 
 
      22 Assigned to BA and PF 
      13 Received both 
        9 Received PF only 
      21 Assigned to BA only  
      14 Received intervention 
        7 Received Assessment  
           only 
 
3 month follow-up assessment 
-Measures identical to BL 
assessment 
 
3-month Completion Rates 
BA/PF - 95.45% (21/22)  






The study was first launched at the VAMC in Memphis where veterans were 
initially approached by the researcher in the waiting room. Veterans were informed that a 
study on health behavior such as alcohol consumption was being conducted and were 
asked if they were interested in getting information about the study. They were told that if 
they completed the brief screening questionnaire, they might be eligible to participate in a 
second and third part of the study that would include monetary compensation. Veterans 
were assured that their responses were confidential, participation was voluntary, and they 
could withdraw from the study at any time. They were informed that for completing the 
screening questionnaire, their names would be entered into a raffle for a chance to win a 
$100 Visa gift-card at the end of the study. Interested veterans were then consented and 
instructed to complete a short survey. The screening questionnaire assessed information 
on demographics, health status, alcohol treatment, as well as alcohol consumption 
(AUDIT-C). Veterans were also asked for their contact information. Eligibility was 
determined by the Alcohol Use Disorders Identification Test Consumption (AUDIT-C; 
Bradley et al., 2007) score. The AUDIT-C contains three consumption items of the 
original Alcohol Use Disorders Identification Test (AUDIT; Babor, Biddle-Higgins, 
Saunders, & Monteiro, 2001) and is used as a screener for alcohol misuse in the VHA. 
Male veterans who reported an AUDIT-C score of at least 4, and female veterans with a 
score of at least 3 were eligible for the study. Veterans were excluded from the study if 
they reported that they a) had previously been diagnosed with an Axis-I psychotic 
disorder (Ockene et al., 1999) or b) reported a medical diagnosis (e.g., severe traumatic 




or c) were currently receiving alcohol treatment or d) were older than 65 years of age (as 
drinking limits change for older adults). Refer to Appendices B and D for the consent 
form and the participant contact form, respectively.     
 Veterans at the CAVHS Post-deployment clinic were initially screened with the 
AUDIT-C by the clinic nurse who routinely assessed patients for problem drinking. This 
more efficient method of screening was adopted, subsequent to low recruitment at the 
VAMC in Memphis. After screening positive on the AUDIT-C, the nurse informed 
veterans of the study and, if they indicated interest in the study, asked them to provide 
their contact information on a “Consent to contact” form that was forwarded to the 
researcher. Subsequently, the researcher contacted the veteran, explained the study and 
assessed eligibility (Appendices A & C). For veterans who met eligibility, an 
appointment was scheduled for the consent procedure, gathering of information on 
health and demographics (Appendix E), obtaining contact information (Appendix D), 
and conducting the baseline assessment. This procedure was further streamlined after 
enlisting the help of a full-time research assistant (RA) who was able to provide 
information about the study to the veterans immediately after they expressed interest in 
the study to the nurse. The RA then consent interested veterans into the study, collected 
demographic and contact information, and subsequently administer baseline assessments 
without having to schedule a separate appointment.  
Measures 
 Eligible veterans completed a battery of measures at baseline and three month 
follow-up. These measures were administered via computer using an online survey 




anhedonia, alcohol use (frequency and quantity) and alcohol related problems and 
treatment. Veterans were further asked to complete retrospective drinking diaries for a 
typical drinking week in the past year and in the past 3 months. In addition, readiness to 
change alcohol use/stages of change, normative and self-ideal discrepancies, as well as 
perceived drinking norms were assessed. Completion time for these measures was 
approximately 20 minutes.  
Alcohol Consumption and Alcohol-Related Problems and Treatment. Alcohol 
consumption and alcohol-related problems were assessed by a modified version of the 
survey items that are used by the Internet site (http://notes.camh.net/efeed.nsf/feedback) 
utilized to generate the personalized feedback (Appendix F). The survey contained the 
Alcohol Use Disorders Identification Test (AUDIT; Babor et al., 2001). AUDIT items 
that specifically referred to the past 12-month time period (7 out of 10) were amended to 
also capture a pre-assessment time frame of 3 months. In addition to quantifying their 
daily alcohol consumption (number of drinks and number of hours over which drinks 
were consumed) during a typical week in the past year, respondents were asked to also 
quantify their drinking for the past 3 months. Furthermore, participants were asked to 
indicate whether or not in the past 3 and 12 months they felt that alcohol use had a 
harmful effect on one health, and five psychosocial variables (friendships/social life, 
physical health, happiness, home life/marriage, work/studies/employment opportunities, 
finances). The measures are further described below.  
 Alcohol Use Disorders Identification Test (AUDIT; Babor et al., 2001) is a 10-
item self-report measure for past 12-month hazardous and harmful alcohol consumption, 




investigation of brief interventions under the auspices of the World Health Organization. 
The AUDIT consists of three subscales with three items assessing quantity and 
frequency of alcohol consumption, three assessing alcohol dependence and four 
assessing alcohol related consequences. The AUDIT has been found to be 
psychometrically sound, often exceeding other alcohol screening methods in terms of 
sensitivity and specificity (Reinert & Allen, 2007). See Appendix G. 
 The Daily Drinking Questionnaire (DDQ; Collins, Parks, & Marlatt, 1985) was 
utilized to assess veteran's alcohol consumption using a period-specific typical week 
approach. Participants were asked to indicate the number of standard drinks consumed, 
along with number of hours spent drinking on each day in a typical week during the past 
year. In addition, participants were asked to provide the same information on number of 
standard drinks and hours spent drinking each day in a typical week during the past 3 
months. A reference chart for standard drinks was provided with this calendar. 
Participants' total  drinks per week and binge drinking episodes (≥ 4/5 drinks for 
women/men per occasion) were derived from this measure and comprised the main 
drinking outcome measures in the current study. The DDQ is a reliable measure that is 
highly correlated with self-monitored drinking reports (Kivlahan, Marlatt, Fromme, 
Coppel, & Williams, 1990). The measure has been used extensively with college student 
drinkers, especially in studies investigating brief alcohol interventions (e.g., Larimer et 
al., 2007; Murphy, Dennhardt, Skidmore, Martens, & McDevitt-Murphy, 2010). It was 
administered on the computer and veterans were instructed to select the number of 
drinks for each day that they consumed alcohol from a scroll down window with options 




corresponding number of hours (also ranging from 0 to 20) would have to be selected 
from a scroll down window below the option for the number of drinks if they consumed 
alcohol on a given day. For the purpose of reducing response burden, the participants 
were allowed to leave a field blank for the days that they did not consume alcohol, but 
were strongly encouraged to fill out the calendar carefully and truthfully. They were 
assured that their answers were confidential and that their responses would be handled 
accordingly. See Appendix H.    
 Harmful effects for the past 3 and 12 months were assessed with six questions 
that asked the respondent to indicate subjective global impressions of impairment due to 
their alcohol consumption. These items are commonly used in general population 
surveys (e.g., 1994 Canada's Alcohol and Other Drugs Survey; Statistics Canada, 1994) 
and have been employed in the investigation of internet based personalized feedback 
(Cunningham, Humphreys, Koski-Jannes, & Cordingley, 2005). Participants were asked 
to answer the following items: "In the past year/3 months was there ever a time that you 
felt your alcohol use had a harmful effect on your friendships or social life? In the past 
year/3 months was there ever a time that you felt your alcohol use had a harmful effect 
on your physical health? In the past year/3 months was there ever a time that you felt 
your alcohol use had a harmful effect on your outlook on life (happiness)? In the past 
year/3 months was there ever a time that you felt your alcohol use had a harmful effect 
on your home life or marriage? In the past year/3 months was there ever a time that you 
felt your alcohol use had a harmful effect on your work, studies, or employment 
opportunities? In the past year/3 months was there ever a time that you felt your alcohol 




these items for the past 3 months (HE3) and the past 12 months (HE12). The HE3 was 
subsequently utilized as an outcome variable. A reliability analysis was conducted for 
the HE3 measure that indicated good internal consistency with a Cronbach’s alpha of 
.844 in the current study. Furthermore, participants were asked to indicate whether or 
not they were currently receiving alcohol treatment (study disqualification criterion) or 
had ever received alcohol treatment in the past. They were asked to answer the 
following items: "Are you currently receiving alcohol treatment or are you currently 
enrolled in an alcohol research study?" and "Have you ever received alcohol treatment?"  
See Appendix I.                                                                                         
Motivation to Change.  Increasing a drinker's motivation to reduce or cease 
alcohol consumption is presumed to be a core mechanism of action in brief interventions 
such as the current one. Some research has begun to focus on immediate (pre- to post-
session) changes in motivation (Borsari, Murphy, & Carey, 2009; Collins, Carey, & 
Smyth, 2005; Murphy et al., 2010). One goal of the present study was to examine 
motivation to change with particular emphasis on proximal changes following the 
intervention and whether change in this variable predicted subsequent drinking change.  
Motivation to change alcohol consumption was assessed with the Contemplation 
Ladder (Biener & Abrams, 1991). The measure depicts an image of a ladder with five 
verbal labels that express where a person might be in terms of thinking about changing 
their alcohol consumption. Response options range from 0 (no thought of changing my 
drinking) to 10 (taking action to change, e.g., cutting down drinking). Higher scores 
indicate greater readiness to change alcohol consumption. The Contemplation Ladder is 




found efficient in assessing changes in motivation (e.g., Barnett et al., 2007, Murphy et 
al., 2010). Potential changes in motivation from baseline to post-session for participants 
in the intervention group were assessed as a possible predictor of drinking outcomes at 
follow-up. See Appendix J. 
 Alcohol-Related Discrepancy. Another putative and related underlying 
mechanism of action in brief alcohol interventions is the development of normative and 
self/ideal discrepancy or dissonance (Miller & Rollnick, 2002; Neal & Carey, 2004). 
Normative discrepancy ensues when individuals perceive dissonance between their own 
drinking and what is considered normative drinking. Self/Ideal discrepancy ensues when 
individuals perceive dissonance between their current drinking pattern and their "ideal" 
or ultimate perception of themselves, signifying that drinking is interfering with 
achieving personal goals or values (Murphy et al., 2010). One goal of the present study 
was to examine normative and self/ideal discrepancy with particular emphasis on 
proximal changes immediately following the intervention.  
 Alcohol-related discrepancy was assessed with the Discrepancy Ratings 
Questionnaire (DRQ; Neal & Carey, 2004). The instrument measures normative and 
self-ideal drinking discrepancies. Normative discrepancy was measured by five 
questions that ask the respondent to compare his/her drinking to that of the average adult 
of his/her gender. Items assess frequency of drinking, typical quantity, maximum 
quantity, binge drinking and drinking-related problems. Responses range from less 
(“substantially less”) to more discrepancy (“substantially more”) on a 7-point Likert-
scale. Self-ideal discrepancy was assessed by asking participants to answer five 




work/job, health, and appearance. Responses range from less (“substantially helping”) to 
more discrepancy (“substantially hurting”) on a 7-point Likert-scale. Higher scores on 
these measures indicate that the individual perceives a greater sense of dissonance 
between self and norm and current self and ideal self. Neal and Carey (2004) report 
excellent internal consistency for normative discrepancy (α = .91) and adequate internal 
consistency for self-ideal discrepancy (α = .67). The measure was administered to all 
participants at baseline and follow-up. Furthermore, participants in the intervention 
condition completed this measure following the provision of personalized feedback to 
assess potential changes in perceptions. See Appendix K.  
Drinking Norms. A vital element in creating normative and self/ideal discrepancy 
and, in turn, increase motivation to change, is the provision of "corrective" 
feedback/information in the form of drinking norms. Hazardous drinkers may not be 
aware of what constitutes normative drinking, and how much they deviate from the norm, 
which is likely a factor in sustaining problematic drinking behavior. However, before a 
state of dissonance about their drinking can ensue, the corrective information has to be 
provided to and processed by the individual. Once corrective/normative feedback is 
provided and processed, a state of dissonance may ensue that, in turn, impacts motivation 
to take actions leading to the resolution of dissonance. Behavior change in the form of 
reductions in alcohol consumption may result as a function of receiving and processing 
feedback on drinking norms, resolving dissonance and, in turn, increasing motivation to 
change (Miller & Rollnick, 2002). Thus, assessing hazardous drinkers' perceptions of 




of personalized feedback, appears to be a crucial first step in illuminating the temporal 
sequence of mechanisms leading to behavior change.    
Perceived Drinking Norms were assessed with a modified version of the Drinking 
Norms Rating Form (DNRF; Baer et al., 1991). Participants were asked to indicate their 
perception of the quantity of drinks consumed by the typical adult of their age and gender 
on a typical day. Furthermore, they were asked to indicate their perception of the 
frequency of drinking of the typical adult of their age and gender. Potential changes in 
perceived drinking norms from baseline to post-session for participants in the 
intervention group were assessed as a possible predictor of drinking outcomes at follow-
up. See Appendix L.   
Depressed Mood. Comorbidity between problematic alcohol consumption and 
depressed mood is a frequent occurrence. According to the National Epidemiologic 
Survey on Alcohol and Related Conditions (NESARC, 2006) the rate per 1,000 
population of individuals who exceed weekly or both daily and weekly drinking limits to 
have a past-year diagnosis of major depression is 90.30. The comorbid occurrence of 
problematic alcohol consumption and depression may be especially prominent in veterans 
from the recent conflicts in Afghanistan and Iraq which are likely to be a part of the 
sample for this study. It is conceivable that the simultaneous presence of depression 
might influence the efficacy of brief interventions aimed at reducing alcohol consumption 
as found in a study by Geisner and colleagues (2007). Results of their study evaluating 
personalized feedback for mostly female college students with depression revealed no 
main effect on drinking outcomes at follow-up. For the purpose of the current study, we 




Depressed mood was assessed with the Patient Health Questionnaire-2 (PHQ-2; 
Kroenke, Spitzer, & Williams, 2003). Respondents were asked about the frequency of 
depressed mood and anhedonia over the past two weeks. The measure consists of the first 
two items of the PHQ-9 and is routinely used in primary care settings of the VHA to 
screen for depression (Agency for Healthcare Research and Quality, 2010). A cutoff 
score of 3 has been identified by the authors as optimal for screening purposes with a 
sensitivity value of 0.83 and a specificity value of 0.92 (Kroenke et al., 2003). Scores on 
the PHQ-2 range from 0-6 and responses are measured on a 4-point scale ranging from 0 
(not at all) to 3 (nearly every day). For this study, a modified version was utilized that 
assessed a two week period in the past three months to capture our follow-up time frame. 
Respondents were asked: "Over the past three months, has there been a period of time for 
two weeks (or more) when you were bothered by either of the following problems: You 
had little interest or pleasure in doing things" and "You were feeling down, depressed or 
hopeless." The measure's construct and criterion validity have been established with 
patients in primary care and gynecology clinics (Kroenke et al., 2003), male veterans 
(Corson, Gerrity, & Dobscha, 2004) and older adults (Li, Friedman, Conwell, & Fiscella, 
2007). This measure was administered to examine whether depressed mood would 
predict or moderate drinking outcomes. See Appendix M. 
 Manipulation Check. Each participant in the intervention group was provided 
with a hardcopy of their PF. Veterans were subsequently asked to read over their PF for 
at least 5 minutes. They were informed that they were required to answer five questions 
about their PF prior to post-session assessment. These instructions were provided to 




All veterans in the treatment group completed reading their PF within 5 to 10 minutes. 
Accuracy of comprehension of the feedback was not assessed. The following questions 
comprised the manipulation check:" How much does the average/typical adult of your 
age and gender drink in a week? How many drinks did you report drinking in a typical 
week? What was the estimate of the amount of money that you spent on drinking in the 
last year? How many calories, on average, did you consume per drinking day from 
alcohol?  What are your chances of experiencing negative consequences due to your 
drinking?" See Appendix N.   
Procedures 
 Assessment. Eligible veterans who consented to participate in the study were 
assigned a participant number and were randomized by use of a random numbers 
generator. Randomization was stratified by gender. Veterans completed the baseline 
assessment questionnaires (Appendices G to M) on the computer. An online 
questionnaire was created using “SurveyMonkey.com”- a service that is available on the 
World Wide Web for creating and publishing custom surveys. The researcher logged on 
to the website to access the survey. The veterans were subsequently asked to get on the 
computer and, after the researcher left the room, they answered the survey questions by 
clicking on the appropriate answer for each question. Veterans randomized to the control 
condition were given a handout on general health-behaviors (Appendix O) upon 
completion of the baseline assessment battery. They were thanked for their contribution 
and received a $5 gift card for their participation in this phase of the study. The 
participants were informed that they could either return to the VA in three months to 




assessment elsewhere, or be provided with a hardcopy. They were informed that they 
would be contacted shortly before their follow-up assessment was due to arrange their 
preferred option.  
 Intervention. Veterans randomized to the intervention condition completed the 
same online baseline questionnaires as the control group participants. After completion of 
the assessment questionnaire, intervention participants were automatically directed (via a 
link) to an anonymous online feedback program that is in the public domain 
http://notes.camh.net/efeed.nsf/feedback . This program is offered by Canada's largest 
mental health and addiction teaching hospital - the “Centre for Addiction and Mental 
Health.”  It provides personalized feedback on alcohol consumption that is 
straightforward and easy to understand. In order to generate personalized feedback, 
intervention participants were asked to provide their age, gender, weight, country of 
residence as well as alcohol related information. The responses are anonymous and the 
service is free of charge. The personalized feedback that was created by this program was 
printed out by the researcher and provided to the intervention participant for personal use.  
Intervention participants were asked to spend a minimum of 5 minutes looking over the 
feedback and subsequently answered five questions concerning their PF. This was done 
to ensure that pertinent information (normative drinking, personal drinking, and 
consequences) was made salient for the intervention participants.  
 Post-Session Measurement. Immediately following the intervention (provision of 
feedback) and the manipulation check, veterans completed measures of motivation to 
change alcohol consumption (Appendix J), drinking norms (Appendix L), and 




same handout on general health-behaviors as the participants in the control condition 
and were provided with a $5 gift card for their participation in this phase of the study. 
They were given the same information and options for follow-up assessment as the 
control group participants.  
 Follow-up. Drinking outcomes were subsequently assessed at 3-month post 
intervention with an online questionnaire. Participants were contacted by the researcher 
via phone, email and/or text messaging and were provided the option to return to the VA 
to take the post-intervention online survey, take it elsewhere, or fill out a hardcopy 
version that was sent to their home address with a pre-paid envelope enclosed to send 
the completed survey back to the researcher. The follow-up survey matched the baseline 
assessment battery. All participants who completed the follow-up measures were sent a 
$10 gift card for their participation along with written information about online feedback 
programs and online VA healthcare information.    
Data Analytic Plan 
 We initially conducted a pilot trial with 9 veterans at the VAMC in Memphis, 
TN. During that time, several modifications to the procedures were executed before the 
study commenced at the OEF/OIF primary care clinic at CAVHS in Little Rock, AR. 
We will present descriptive data and effect sizes for the pilot sample first, followed by 
the main analyses of the data collected from OEF/OIF veterans at the CAVHS (n = 43).  
Preliminary analyses examined the quality of the data to be used for subsequent 
analyses. Variables were checked for outliers and deviations from normality. Cases with 
standardized scores in excess of 3.29 were re-coded following guidelines by Tabachnick 




discrepancies at baseline and post-intervention, and drinks per week at follow-up were 
the variables in which outliers were found and re-coded. Square root transformations 
were used to correct for significant skewness/kurtosis. Guidelines by Tabachnick and 
Fidell (2007) were followed using a conservative cut-off score of  z > 2.58 for small 
samples. The baseline and follow-up variables drinks per week (DPW), binge drinking 
episodes (BDE), binge drinking episodes for men only (BDE men), and the post-
intervention perceived drinking norms variables were square root transformed and this 
resulted in normal distributions. Additionally, total number of harmful effects (HE) at 
baseline [follow-up] evidenced a zero inflated distribution (65.1% [62.8%] of veterans 
endorsed no HE in the past 3 months). The variables were subsequently dichotomized. 
Additionally, the baseline self-ideal drinking discrepancy variable was dichotomized 
due to limited variability in the distribution and resulting skew. If not already 
transformed, related baseline/follow-up variables received the same transformation as 
their follow-up/baseline counterparts to facilitate analyses. A per-protocol approach was 
used to compare the two conditions on drinking outcomes, meaning that the two non-
completers were dropped from the analysis. The baseline variable of depressed mood 
was identified as a covariate for the dependent variable DPW and was subsequently used 
in the main analysis for DPW.  
 The main analyses focused on establishing whether there were statistically 
significant differences between veterans who received personalized feedback and those 
who did not on follow-up alcohol outcomes of drinks per week, binge drinking episodes, 
and harmful effects. Separate analyses of covariance (with relevant covariates and 




and 2 with DPW, BDE, and HE as dependent variables, respectively. All statistical tests 
were performed at the .05 level of significance. One tailed tests were used in accordance 
with the directional hypotheses that were proposed. We also conducted paired sample t-
tests (one tailed) to examine changes from pre- to post-intervention for perceived 
drinking norms, motivation to change, as well as normative and self/ideal drinking 
discrepancies for veterans in the treatment group. In addition, exploratory analyses were 
conducted across conditions to examine alcohol outcomes as a function of brief advice 
from their primary care provider. These tests were performed using two tailed tests. 
Because the sample consists mostly of male veterans (n = 41), which  is consistent with 
the gender composition of the population of veterans, and previous research suggests 
there may be gender differences in brief motivational intervention (BMI) outcomes (see 
review by Larimer & Cronce, 2007), additional analyses were performed to examine 




 The pilot sample (n = 9) reported a baseline mean for drinks per week (DPW) of  
25.22 (SD = 24.70) and a mean of 2.55 (SD = 2.65) for binge drinking episodes (BDE). 
The mean total AUDIT score for the past 3[12] months at baseline was 10.11 (SD = 
6.25), [12.11 (SD = 7.11)]. The baseline mean AUDIT-C score was 6.67 (SD = 1.73) for 
current alcohol consumption. At baseline, the majority of veterans (77.8%) endorsed no 
HE in the past 3 months. About 67% of veterans at baseline reported at least one harmful 




(44.4%), followed by health, outlook on life/happiness, and financial position, each 
endorsed by 33.3%, and friendship, work/studies/employment opportunities each 
endorsed by 11.1 %. On average, at baseline veterans' mean for motivation to change 
their current alcohol consumption was 4.89 (SD = 3.55) which fell within the 
contemplation stage of change (Biener & Abrams, 1991). The mean for perceived 
drinking norms at baseline was 5.33 (SD = 1.66). The range of possible scores on this 
measure is from 2 to 10, with lower scores indicating the perception of more accurate 
drinking norms. The mean for normative drinking discrepancy was 18.67 (SD = 7.75). 
The range of possible scores on these scales is from 5 to 35 with higher scores indicating 
a greater dissonance between the individual's own drinking and normative drinking.  On 
average, veterans perceived their own drinking as "slightly less to about the same" as the 
average person their age and gender. At baseline, 88.8% of veterans fell within the 
"slightly interfering" range of the self/ideal drinking discrepancy measure, indicating 
some dissonance between their drinking and their ideal perception of themselves. Brief 
advice from their primary care provider regarding drinking reduction on the day of 
screening positive for hazardous alcohol consumptions was received by 44.4% of 
veterans. At baseline, 33.3% of veterans screened positive for depression. Tables 2 and 3 
provide baseline sample characteristics for the pilot phase.   
Baseline Characteristics of the Primary Sample  
 Baseline mean for drinks per week (DPW) was 20.35 (SD = 22.6) and for binge 
drinking episodes (BDE) was 1.69 (SD = 1.95). The mean total AUDIT score for the past 
3[12] months at baseline was 9.74 (SD = 6.01), [12.40 (SD = 7.42)]. The baseline mean 





Baseline Pilot Sample Characteristics (% or M (SD)) 
 Total Sample BA&PF Group BA Only 
N 9 4 5 
Age 49.78  49.00 50.40 
Gender (%)      
     Female  









4 (80.0)  
Ethnicity (%) 
     Caucasian      











     < $25,000      
     $25,000-49,999 













Relationship status  
     In a relationship 










Medical condition (SR) 
     Yes 
















Baseline Pilot Sample Characteristics (% or M (SD)) (continued) 
 Total Sample BA&PF Group BA Only 
Psych. condition (SR)  
     Yes 











     Yes 










Self-reported health   
      Excellent 
      Very good  
      Good  
      Fair      




















     "at-risk" (3- 8)  










Brief Advice  
     Yes 
















Baseline Pilot Sample Characteristics (% or M (SD)) (continued) 
 Total Sample BA&PF Group BA Only 
Depression screen 
     Negative (< 3) 










Motivation to Change 4.89 (3.55) 5.50 (2.65) 4.40 (4.39) 
Past alcohol treatment   
     Yes  










Drinks per week (DPW) 25.22 (24.70) 26.50 (19.91) 24.2 (30.34) 
Binge Drinking Episodes    
(BDE) 
 
2.55 (2.65) 2.75 (3.09) 2.4 (2.6) 
BDE women 1.0 - -  1.0  
BDE men 2.75 (2.76) 2.75 (3.09) 2.75 (2.87) 
HE past 3 months 
      
     None 
    










HE past 12 months 
     None  
   
















Table 3  
 
Baseline-Follow-up Pilot Sample Means (SD) and Within Group Effect Sizes for Drinking Outcomes  
                  
 
                           BA& PF  d                             BA only    d 
Variable Baseline Follow-up  Baseline    Follow-up   
                                                     n = 4                  n = 4                                              n = 3                    n = 3   
DPW 26.50 (19.91) 20.25 (8.06)  0.570 35.67 (36.69) 8.67 (5.03) 2.91 
  
BDE (men) 2.75 (3.09) 0.50 (1.00) 0.663 3.33 (3.21) 0 (0)  -- 
  
BDE (men & women) 2.75 (3.09) 0.50 (1.00)  0.663 3.33 (3.21) 0 (0)  -- 
 
    
HE3  n = endorsed ≥ 1 (%) 0 0 -- 0 0 -- 
    
  _______________________________________________________________ 
Note. DPW = Drinks per week; BDE = Binge drinking episodes; HE3 = harmful effects due to alcohol consumption in the  
past 3 months. HE3 was dichotomized due to violations to normality. Table shows number of veterans endorsing at least one  
HE. Positive effect sizes indicate reductions (improvement) on these drinking outcome measures. No outliers were identified that  






34.9% of participants endorsed at least one harmful effect (HE) due to alcohol 
consumption in the past 3 months with HE on friendship endorsed most often (20.9%), 
followed by health (18.6%), home life or marriage (16.3%), financial position (11.6%), 
outlook on life/happiness (9.3%), and work, studies or employment opportunities (7%).  
Regarding HE in the past 12 months, 62.8% of the participants endorsed at least one HE 
for that timeframe with HE on friendship endorsed most often (39.5%), followed health 
(41.0%), home life or marriage (32.6%), financial position (27.9%), outlook on 
life/happiness (16.3%), and work, studies, or employment opportunities (20.9%). On 
average, at baseline veterans' mean for motivation to change their alcohol consumption 
was 4.07 (SD = 3.93) which fell within the higher end of the pre-contemplation stage of 
change (score 4 "Think I need to consider changing my drinking someday" and score 5 
"Think I should change my drinking but not quite ready") (Biener & Abrams, 1991). The 
mean for perceived drinking norms at baseline was 5.23 (SD = 1.82). The range of 
possible scores on this measure is from 2 - 10, with lower scores indicating more accurate 
drinking norms. The mean for normative drinking discrepancy was 20.19 (SD = 5.52 and 
for Self/Ideal drinking discrepancy the mean was 21.57 (SD = 2.53). The range of 
possible scores on these scales is from 5 to 35 with higher scores indicating greater 
discrepancies. Thus, on average, the veterans perceived that they were drinking about the 
same as the average adult their age and gender and that their alcohol use was slightly 
interfering with personal values/goals. Brief advice from their primary care provider 
regarding drinking reduction on the day of screening positive for hazardous alcohol 
consumptions was received by 62.8% of veterans. At baseline, 46.5% of veterans 






Baseline Primary Sample Characteristics (% or M (SD)) 
 Total Sample BA&PF Group BA Only 
N 43 22 21 
Age 34.26 (9.4) 33.82 (8.3) 34.71 (10.6) 
Gender (%)      
     Female  











     Caucasian      








13 (61.9)  
8 (38.1) 
Yearly Income 
     < $25,000      
     $25,000-49,999 













Relationship status  
     In a relationship 










Medical condition (SR) 
     Yes 
     No  
 
13 (30.2) 














Baseline Primary Sample Characteristics (% or M (SD)) (continued) 
 Total Sample BA&PF Group BA Only 
Psych. condition (SR)  
     Yes 











     Yes 










Self-reported health   
      Excellent 
      Very good  
      Good  
      Fair      




















     "at-risk" (3- 8)  
     "harmful" (9-12) 
 
34 (79.1) 







Brief advice  
     Yes 
     No 
 
27 (62.8) 














Baseline Primary Sample Characteristics (% or M (SD)) (continued) 
 Total Sample BA&PF Group BA Only 
Depression screen 
     Negative (< 3) 










Motivation to Change 4.07 (3.93) 4.20 (3.92) 3.86 (3.90) 
Past alcohol treatment   
     Yes  
     No  
 
4 (9.3) 
39 (90.7)  
 
3 (13.6) 




Drinks per week (DPW) 20.35 (22.6) 21.05 (19.2) 19.62 (13.3) 
Binge Drinking Episodes    
(BDE)  
 
1.69 (1.9) 1.72 (2.1) 1.66 (1.8) 
BDE women 
 
1.50 (2.1) 1.5 (2.1) 0 
BDE men  
 
1.70 (1.9) 1.75 (2.1) 1.66 (1.8) 
HE past 3 months 
      
     None 
    










HE past 12 months 
     None  
   

















Baseline Primary Sample Between-Group Differences  
 There were no significant between group differences in DPW, BDE, HE, 
motivation to change, depressed mood, perceived drinking norms, self/ideal or normative 
drinking discrepancies, or demographic variables at baseline. All randomized participants 
completed the intervention. Three-month follow-up rates were 95.35% (41 out of 43) 
with a mean follow-up time of 3.21 months (range = 2.73 months to 3.90 months). Table 
4 includes baseline total sample characteristics, as well as baseline characteristics by 
group. 
Primary Analyses of Data from All Veterans of  the Primary Sample 
 Univariate analyses of covariance (baseline DPW, depressed mood) revealed no 
significant differences between veterans who received PF and those who did not for 
DPW at three months post-intervention, F(1, 37) =.173, p =.34. Although not statistically 
significant, veterans in the treatment group reduced their weekly drinking by almost 2 
drinks compared to no reduction in weekly drinking by veterans in the control group. 
Results further revealed no statistically significant treatment effect for BDE at three 
months follow-up controlling for baseline BDE, F(1, 38) = 2.24, p = .07. Additionally, a 
Fisher's exact test (1-sided) revealed no significant differences between veterans who 
received PF and those who did not on HE at three months post-intervention, χ² (1, N = 
41),  p = .545. Table 5 provides baseline to follow-up means, SD and within group effect 
sizes.  
Within-Subjects Analyses of Change in Mechanisms of Change Variables   
 A further analysis examined whether veterans who received personalized 
feedback corrected overestimation of drinking norms, perceived greater normative and 
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Table 5 
 
Baseline-Follow-up Means (SD) or (%) Endorsed and Within Group Effect Sizes for Drinking Outcomes 
                  
                                                                   
            BA& PF                                                                  BA only  
Variable Baseline Follow-up d Baseline Follow-up d       
        
DPW (male/female) 17.40 (15.21) 15.85 (11.83) .181 17.79 (11.25) 17.79 (13.89) 0 
           
 
BDE (male/female) 1.71 (2.12) 1.48 (2.14) .135 1.70 (1.89) 1.85 (1.73) -.112  
       
      
HE3  n = endorsed ≥ 1 (%)  8 (36.4) 7 (33.3) -- 7 (33.3) 7 (33.3) -- 
        
 
 
Men only                           BA& PF                                                                  BA only  
Variable Baseline Follow-up d Baseline Follow-up d   
                 
 
DPW (men)  17.78 (15.40) 15.50 (11.01) .275 17.79 (11.25) 17.79 (13.89) 0 
          
 
BDE (men) 1.74 (2.18) 1.26 (1.79) .338 1.70 (1.89) 1.85 (1.73) -.112 
    
HE3  n (%) who endorsed ≥ 1  8 (40) 6 (30)  -- 7 (33.3) 7 (33.3) --   
____________________________________________________________________    
Note. DPW = Drinks per week; BDE = Binge drinking episodes; HE3 = harmful effects due to alcohol consumption in past 3  
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months. HE3 was dichotomized due to violations to normality. Table shows number and (%) of veterans endorsing at least one HE. 
Positive effect sizes for DPW (male/female; male) and BDE (male & female; male) indicate improvement/reductions on these 
drinking outcome measures. Means in table were calculated with the outliers removed; analyses were conducted with the values 
adjusted for outliers. 
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self-ideal drinking discrepancies, and indicated greater motivation to change as proposed 
in hypothesis 3. Because control group participants were not administered the post-
session measures, paired samples t-tests (one tailed) were conducted to examine changes 
from pre- to post-intervention for veterans in the treatment group. Results revealed that 
veterans who received personalized feedback indicated slightly greater motivation to 
change from pre-intervention to post-intervention, but these changes were not statistically 
significant, t(21) = -1.43, p = .084. Veterans in the treatment group did significantly 
reduce overestimation of drinking norms from pre-intervention to post-intervention , 
t(21) = 2.87, p = .004. In addition, analyses revealed that veterans who received 
personalized feedback perceived significantly greater normative drinking discrepancies at 
post-intervention compared to baseline, t(21) = -3.80, p = .0005. The McNemar’s chi-
square test was used to assess whether veterans who received personalized feedback 
perceived greater self-ideal drinking discrepancies at post-intervention as compared to 
baseline. The test revealed no significant increases in self-ideal discrepancies at post-
intervention compared to baseline, p = .344.Table 6 provides baseline to post to follow-
up means, SD and within group effect sizes for mechanisms of change variables 
(continuous variables only).    
Primary Analyses of Data from Male Veterans of the Primary Sample 
 An additional ANCOVA controlling for baseline DPW and depressed mood 
revealed no significant differences between male veterans who received PF and those 
who did not for DPW at three months post-intervention, F(1, 35) =.386, p =.27. 
Furthermore, no significant treatment effect was found for male veterans who received 
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Table 6 
 
Baseline-Follow-up Means (SD) or % Endorsed, and Within Group Effect Sizes  for Mechanisms of Change Variables  
                 ______ 
                                                         BA& PF         BA&PF                BA only 
Variable                          Baseline         Post           d          Baseline         Follow-up    d      Baseline         Follow-up        d 
                 
      ____________________________________________ 
N Discrepancy                20.00 (6.68) 23.91 (6.51) .811  19.76 (6.75)  21.00 (7.91) .232       20.20 (4.15)        20.90 (6.05)    .144  
Motivation to change      4.27 (4.04) 5.14 (3.69) .309    4 .29 (4.14)       7.19 (2.94)       .709        4.00 (3.95) 4.95 (4.02) .237 
Perceived drinking 5.05 (1.94) 4.00 (2.25) .604    5.10 (1.97)  4.76 (2.07) .176       5.45 (1.76) 5.45 (1.91) 0 
norms  
 
Male Veterans only 
 
N Discrepancy                20.60 (5.89) 23.70 (6.29) .741   20.37 (5.96) 21.21 (7.45)  .155 20.20 (4.15) 20.90 (6.05) .144 
Motivation to change      4.20 (3.92) 5.30 (3.67) .390 4.21 (4.02) 7.16 (3.06) .781 4.00 (3.95)  4.95 (4.02) .237 
Perceived drinking          5.15 (2.01) 4.00 (2.34) .653 5.21 (2.04)          5.00 (2.03)   .106 5.45 (1.76)  5.45 (1.91) 0  
norms 
___________________________________________________________________________________________________________ 
Note. N = Normative drinking discrepancy. Only participants in the treatment group were administered post-session measures. 
Positive effect sizes reflect an improvement on the variable measured. Means in table were calculated with the outliers removed; 
analyses were conducted with the values adjusted for outliers. Discrepancies between baseline means for the BA&PF group are due  
to different number of paired samples from baseline to post-session and baseline to follow-up session.   
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personalized feedback for HE at three months post-intervention, χ² (1, N = 39),  p = .545 
(Fisher's exact test, 1-sided). Results, however, revealed a significant treatment effect on 
BDE (men) at 3 months follow-up controlling for baseline BDE (men), F(1, 36) = 3.32, p 
= .039.  Male veterans who received personalized feedback decreased their BDE from a 
mean of 1.74 to a mean of 1.26, while veterans in the control group increased their BDE 
from 1.66 to 1.85 from baseline to follow-up. Veterans in the treatment group reported a 
reduction in their weekly drinking of slightly more than 2 drinks, compared to veterans in 
the control group who reported no reduction in weekly alcohol consumption at follow-up. 
At baseline and follow-up, the majority of veterans in both groups reported no harmful 
effects due to alcohol consumption. Table 5  presents the baseline to follow-up means, 
standard deviations, and within-subjects effect sizes for the sample as well as for male 
veterans only.  
Within-Subjects Analyses of Change in Mechanisms of Change Variables - Male 
Veterans of the Primary Sample 
 Additionally, paired samples t-tests were conducted to examine changes from pre- 
to post-intervention. Results revealed that male veterans who received personalized 
feedback indicated significantly greater motivation to change from pre-intervention to 
post-intervention, t(19) = -1.74, p = .049. It was also found that male veterans who 
received personalized feedback significantly corrected their overestimation of drinking 
norms from pre-intervention to post-intervention, t(19) = 2.95, p = .004. In addition, 
results revealed that male veterans who received personalized feedback perceived 
significantly greater normative drinking discrepancies at post-intervention compared to 
baseline, t(19) = -3.3, p = .004. The McNemar’s chi-square test was used to assess 
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whether male veterans who received personalized feedback perceived greater self-ideal 
drinking discrepancies at post-intervention as compared to baseline. The test revealed no 
significant increases in self-ideal discrepancies at post-intervention compared to baseline, 
p = .500. Forty percent of veterans fell within the "alcohol use is helping to having no 
effect on personal goals/values" range, while 60% of veterans fell within the "interfering" 
range. Table 6 presents the baseline, post-session, and follow-up means, standard 
deviations, and within-subjects effect sizes for all veterans and for male veterans only.  
Exploration of Mechanisms of Change Variables  
 Analyses testing prediction of drinking outcomes from changes in perceived 
drinking norms and motivation to change for the treatment group of the primary sample 
were not conducted due to the absence of a significant treatment effect. However, the 
significant treatment effect for BDE for male veterans only allowed for the examination 
of post session changes in perceptions of drinking norms as a predictor of BDE (men) at 
3-month follow-up. Change scores (difference between baseline and post-session scores) 
were calculated from the original score. A constant was then added to each score to 
eliminate negative values and allow for subsequent square root transformation to correct 
for skewness in the original score. The square root transformed change score was 
subsequently used as a predictor in a regression analysis to predict BDE (men) at follow-
up. The results revealed that changes in perceptions of drinking norms from baseline to 
post-session for male veterans in the intervention group did not predict BDE (men) at 3-
month follow-up, (β = -.295, p = .220. 
 In addition, a change score was calculated for motivation to change to examine  
post session changes in motivation as a predictor of the alcohol outcome measure BDE 
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for male veterans at 3-month follow-up. The change score was subsequently used as a 
predictor in a regression analysis to predict the BDE (men) outcome measure. The 
results revealed that changes in motivation from baseline to post-session for male 
veterans in the intervention group did not predict BDE (men) at 3-month follow-up, (β = 
-.230, p = .343.  
Main Effects of Brief Advice 
 As mentioned above, brief advice in this study was a true “treatment as usual” 
and was not administered by research staff. Personalized feedback as provided in this 
study supplemented this intervention so that veterans in the treatment group were 
supposed to get both: brief advice and personalized feedback. It was determined, 
however, that brief advice was not consistently administered on the day that veterans 
screened positive for hazardous alcohol consumption with 37.2 % of the sample (n = 16) 
not receiving BA on the day when they screened positive and 62.8 % of the sample (n = 
27) receiving BA from their provider on the same day. Table 4 contains a further 
breakdown of control and treatment group participants who did or did not receive brief 
advice from their provider on the same day as their positive alcohol screen. Analyses of 
Covariance (ANCOVA) and a chi-square test were conducted to examine alcohol 
outcomes as a function of BA administration across groups. Results revealed no 
significant main effect of BA on DPW, F(1, 37) = .163, p = .689, BDE, F(1, 38) = .322,   
p = .574, BDE (men), F(1, 36) = .125, p = .726, or HE in the past 3 months, χ² (1, N = 
41, p = .501 (Fisher's exact test, 2-sided). In addition, a 2 x 2 ANCOVA revealed no 
interaction effects between BA and condition for DPW, F(1, 35) = .615, p = .438, BDE, 
F(1, 36) = .798, p = .378, or BDE (men), F(1, 34) = .448, p = .508.   
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Discussion 
 The purpose of this preliminary study was to examine changes in alcohol 
outcomes for veterans identified as hazardous drinkers in primary care three months 
after they received computer delivered personalized alcohol feedback. Findings from the 
current study indicated that the intervention was not associated with statistically 
significant improvements in alcohol consumption (DPW and BDE) when the sample 
consisted of both genders. Although not statistically significant, veterans in the 
treatment group of the full sample evidenced a small reduction in weekly drinking 
(slightly less than 2 DPW) compared to no reduction in weekly drinking by veterans 
who did not receive the intervention. Binge drinking episodes for veterans who received 
PF decreased from an average of 1.71 to 1.48, whereas veterans in the control group 
increased their binge drinking from 1.70 to 1.85 episodes per week.  
 The current study also found no statistically significant difference between 
groups in subjective global impressions of impairment (harmful effects) due to their 
alcohol consumption. Limitations of the measure should be noted, however, especially 
since the majority of veterans across groups indicated not having experienced any of the 
harmful effects assessed in the current study in the past 3 months (the timeframe of the 
follow-up period). This necessitated dichotomizing the variable for analyses, thus 
reducing sensitivity. Also, the HE measure did not actually measure problems, such as 
specific incidents or number of occurrences  (e.g., how often have you failed to do what 
was normally expected from you because of drinking), but instead assessed more global 
subjective impressions of the negative impact of alcohol on significant life domains. In 
addition, these harmful effects were assessed by six questions with dichotomous answer 
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choices (yes/no) limiting the ability to assess the degree of harmful effects more 
comprehensively. Thus, the measure appears to have had limited sensitivity to fully 
assess the negative impact of hazardous alcohol consumption which may have 
contributed to the null findings.  
 Additional analyses were performed to examine alcohol outcome measures for 
male OEF/OIF veterans since, consistent with demographic characteristics of US 
veterans, they formed the largest homogeneous group (n = 41, 95.35 % of the primary 
sample) recruited for the current study. In addition, previous research suggests that there 
may be gender differences in brief motivational intervention outcomes, with some 
studies indicating that men benefit more than women (Anderson & Scott, 1992; Scott & 
Anderson, 1990) and others suggesting the opposite (Chiauzzi, Green, Lord, Thum, & 
Goldstein, 2005; Murphy et al., 2004). Findings from the current pilot study indicated 
that the intervention was not associated with statistically significant improvements in 
weekly drinking for male veterans. Male veterans in the treatment group reduced their 
weekly drinking by slightly more than 2 DPW compared to no weekly drinking 
reduction for the control group. The within group effect size for the treatment group was 
small (.275). A similar, more pronounced trend and statistically significant treatment 
effect was observed for BDE. While veterans in the treatment group decreased their 
weekly BDE (within group effect size was .338), veterans in the control group increased 
their weekly binge drinking (within group effect size was -.112). Compared to the entire 
sample, these reductions were slightly more pronounced, which was a surprising finding 
considering that there were only two female veterans that comprised the difference. 
Closer inspection of the data revealed that one of the female veterans had increased her 
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weekly binge drinking from three at baseline to seven episodes at follow-up which also 
impacted the overall drinks per week. However, it appears that this veteran was a high 
risk drinker at baseline and likely needed more intensive intervention. As mentioned in 
the introduction, it is likely that this veteran required tertiary prevention measures (e.g. 
Motivational Enhancement Therapy) rather than a secondary prevention measure such 
as the brief PF provided in this study (Heather, 1996). Future studies with larger samples 
are needed to further investigate gender and alcohol severity differences in PF studies in 
primary care.    
 Nonetheless, it appears that on average for male veterans in our treatment group, 
PF not only led to reductions of a particularly risky drinking behavior, but it also may 
have prevented a further escalation of this behavior as was evidenced in those veterans 
who did not receive PF. It is worth noting in this context that brief advice from their 
primary care provider did not moderate BDE or any of the other drinking outcomes 
across groups. It is especially encouraging that personalized feedback led to reductions 
in binge drinking episodes as this type of drinking often has deleterious effects on the 
individual as well as on society. According to information published by the Centers for 
Disease Control and Prevention (2010), binge drinking is associated with a host of 
negative consequences and behaviors such as alcohol impaired driving, unintentional 
and intentional injuries, alcohol poisoning, sexually transmitted diseases, cardiovascular 
diseases, liver disease, neurological damage, sexual dysfunction and poor control of 
diabetes. While the veterans in our treatment group did not significantly reduce their 
weekly drinking, their reduction in BDE is a significant improvement in drinking 
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behavior as it can lead to considerable harm reduction effects consistent with the goals 
of brief motivational interventions (Miller & Rollnick, 2002). 
Mechanisms of Behavior Change  
 Results further revealed that veterans who received the intervention corrected 
their perception of what constitutes normative drinking and also evidenced increased 
normative discrepancy (the perception of drinking more than other adults their age and 
gender) at post-session. Within group effect sizes were large (.811) for normative 
discrepancy and medium (.604) for perceived drinking norms. For the sample of male 
veterans, effect sizes (ES) for these variables were similar. In addition, male veterans 
who received PF evidenced significant improvements in motivation to change (.39). For 
an interactive web-based PF program utilized with student drinkers, Murphy et al. (2010) 
reported effect sizes for normative discrepancy and motivation to change at post-session 
in the same ranges as found here. These are encouraging findings as they indicate that 
brief personalized feedback indeed impacts putative cognitive mechanisms of change 
immediately following the intervention.  
 However, for the intervention group of the entire sample, these proximal changes 
were not associated with significant changes in reductions in drinking outcomes at 
follow-up, a finding that is generally consistent with previous research with college 
student drinkers (Borsari et al., 2009; Mc Nally, Palfai, & Kahler, 2005; Murphy et al., 
2010). Furthermore, a decrease in effect sizes (signifying a decrease of the initial effect) 
from post-session to follow-up was observed for perceived drinking norms (ES .604 to 
.176) and for normative discrepancy (ES .811 to .232). The same downward trend in 
effect sizes for these two theoretical mechanisms of change from post-session to follow-
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up was also observed for male veterans only (ES for perceived drinking norms decreased 
from .653 to .106, and for normative discrepancy it decreased from .741 to .155). 
Considering that, for both the entire sample and males only, improvements on these 
measures were still indicative of lingering "misperceptions" it is perhaps not surprising 
that the proximal changes in these cognitive mechanisms may not have been strong 
enough to contribute to reductions in drinking at follow-up for the intervention group. 
Drinking norms at post-session were still overestimated (mean of 4 versus 2 for the 
"correct" drinking norm) while their own drinking was on average perceived as only 
slightly more than that of the typical adult their age and gender (normative discrepancy 
mean = 23.91 for the treatment group of the entire sample and 23.70 for the treatment 
group of men only). On the other hand, veterans may have reduced their normative 
discrepancy because they did make slight changes in drinking thus possibly perceiving 
themselves closer to the norm at follow-up. Nonetheless, after receiving PF, veterans 
shifted their perceptions in the desired direction which produced considerable within 
group effect sizes at that point in time.  
 An interesting trend was observed for veterans' motivation to change their alcohol 
consumption (again for the treatment groups of both samples) which evidenced a further 
increase at follow-up that produced a medium/large (.709 for the entire sample and .781 
for males only) within subject effect size. On average, veterans in the treatment group 
increased by about 3 units on the 10-point contemplation ladder (M = 4.29 to 7.19 entire 
sample; M = 4.21 to 7.16 men only), shifting the mean stage of change from 
contemplation ("Think I should change my drinking, but not quite ready") at baseline to 
preparation ("Starting to think about how to change my drinking pattern") at follow-up. It 
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appears that unlike perceived drinking norms and normative discrepancy, male veterans 
in the treatment group were able to build upon the initial (1 unit on the ladder) boost in 
motivation to change that followed the intervention. The reason for this continued rise in 
motivation to change is unclear. One possibility is that PF may have prompted veterans to 
pay more attention to their drinking which may have elicited concern and, in turn, 
increased motivation to change. Another possibility is that veterans may have had a 
chance to read their PF again, as all veterans in the treatment group were provided a 
hardcopy of their PF and encouraged to peruse it again. It is interesting to note that PF 
included specific feedback on heavy/binge drinking. It provided information about the 
increased risk of experiencing negative consequences associated with this particular type 
of drinking and made a concrete suggestion that eliminating heavy drinking days would 
reduce the chance of experiencing problems by about 50%. It is possible that this 
particular section of the feedback resonated with veterans who engaged in binge drinking, 
especially as it provided a relatively "simple" modification that did not require 
abstinence. It is possible that this plain strategy may have impacted perceptions of self-
efficacy. Veterans may have realized that making small, feasible modifications in 
drinking can have a tremendous impact. Future studies may want to assess which parts of 
the PF (e.g., normative feedback, strategies to reduce risks) resonate most with veterans 
as this can illuminate mechanisms of change and ultimately improve drinking outcomes. 
One suggestion is to obtain more personal information about friendship, health, and home 
life/marriage. These were the most highly endorsed items by veterans on the harmful 
effects measure that we utilized to assess negatively impacted life domains. These areas 
may be most relevant for veterans and should perhaps be explored further to improve on 
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personalizing feedback. The impact of drinking on these life domains could be made 
explicit in PF and potentially be utilized for discussion with the health care provider.  
Exploration of Mechanism of Change Variables  
 The significant treatment effect observed for male veterans for BDE paved the 
way for investigating the relation between this drinking outcome and the mechanisms of 
change variables perceptions of drinking norms and motivation to change. In one (but not 
the other) of their two studies investigating discrepancy, motivation, and drinking, 
Murphy et al. (2010) found that changes from pre-to post assessment in motivation 
predicted change in drinking. Results for male veterans revealed that neither changes in 
perceptions of drinking norms nor motivation to change at post-session predicted BDE 
outcomes at 3-months follow-up which is consistent with other research conducted with 
college student drinkers (Borsari et al., 2009; Mc Nally et al., 2005; study 2 from Murphy 
et al., 2010). However, our finding was somewhat surprising, especially for motivation to 
change as this mechanism had evidenced further growth since the intervention and 
appeared to be a compelling candidate for predicting outcome. The null findings, 
however, may have been due to our small sample size which may have restricted power 
to find significant effects. A main limitation of this study needs to be addressed in this 
context. Only the treatment group, and not the control group, was assessed at post-session 
for changes in mechanisms of change variables. It was assumed that the control group 
would not evidence any changes in these variables, as they were not given any corrective 
feedback or information. Thus, baseline scores on these variables were assumed to have 
remained unchanged. Although it is unlikely that changes in perceptions of drinking 
norms would have been observed, it is possible that veterans in the control group could 
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have evidenced a change in motivation to change their drinking behavior, perhaps as a 
reaction to assessment. Mediation analyses, therefore, could not be conducted. However, 
we did explore whether changes in perceived drinking norms and motivation to change 
predicted BDE for men in the treatment group at 3-months follow-up. Our results should 
be interpreted with this caveat in mind. Thus, the mechanisms of change underlying 
reductions in drinking outcomes are still unclear (Apodaca & Longabaugh, 2009). Future 
studies with larger samples are needed to further investigate these or other mechanisms 
(e.g., self-efficacy) that may facilitate the impact of PF on drinking outcomes.  
Brief Advice  
 The final analysis investigated alcohol outcomes as a function of brief advice 
from their health care provider. BA was not consistently administered on the day that 
veterans screened positive for hazardous drinking. This was a surprising finding, 
considering that in 2008 the VA implemented electronic clinical reminders and 
performance measures for brief alcohol counseling to facilitate BA for hazardous 
drinkers in primary care. It is of note, however, that although immediate BA is the 
objective, it may potentially have been delivered at a later date/appointment which was 
not assessed in this study. Nonetheless, even under the circumstances of providing 
delayed BA, the effectiveness of a deferred brief intervention possibly delivered by a 
different provider is uncertain. In addition, the VA Substance Use Disorders Quality 
Enhancement Research Initiative (SUD QUERI, 2011) recently noted that although the 
documentation of brief alcohol intervention has increased since national implementation 
of clinical reminders and performance measures (Lapham et al., 2010) the quality of 
brief intervention in primary care remains unclear. Our findings revealed that the 
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provision of brief advice was not predictive of drinking outcomes across groups. This 
observation, however, must be interpreted cautiously as our sample size was small, we 
don't know when BA was administered relative to PF and assessment, we are not able to 
determine the exact extent/length of BA and, in general, our study was not designed to 
investigate the effects of BA. Nonetheless, this finding raises the concern regarding 
barriers to implementation of brief alcohol interventions in primary care as discussed in 
the introduction. Considering the evidence in the literature for PF (e.g., see reviews by 
Bewick et al., 2008; Carey et al., 2007; Larimer & Cronce, 2007) and the promising 
findings in this small preliminary study in primary care, perhaps PF can be utilized 
instead of BA, or as a vehicle for discussion between patient and primary health 
provider. The VA already offers The Drinker's Check-up, as part of the MyHealtheVet 
initiative, a web-based PF tool that could easily be employed as part of the primary care 
screening and intervention approach. Cucciare, Darrow and Weingardt (2011) recently 
reported on the use of this web-based PF program in their study with VA counselors 
who utilized the tool. Implementation of this program in primary care offers the 
opportunity to provide alcohol screening and subsequent brief alcohol intervention 
without delays.  
  This study has several notable limitations. The small sample size of this 
preliminary study may have reduced chances of finding significant differences between 
groups at follow-up. In fact, a previous power analysis suggested a sample size of 
slightly more than 200 participants to detect a small to medium effect size (Cohen, 1992; 
Faul, Erdfelder, Lang, & Buchner, 2007). Unfortunately, temporal and logistic 
constraints did not allow us to extend beyond a preliminary study. It should also be 
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mentioned that according to our directional hypotheses, we employed one tailed tests for 
our main analyses which enhances power to detect significant effects, but also increases 
risk for Type 1 error. It also needs to be emphasized that our results are based on self 
reported data. Thus, the significant main finding for BDE for men, while promising, 
should be interpreted cautiously. Furthermore, veterans were not blind to the purpose of 
this research endeavor and voluntarily participated in this study which limits 
generalizability of the results. As part of recruitment and the consent procedure, veterans 
were informed that the study involved answering questions about their alcohol 
consumption. This may have evoked demand characteristics such as underreporting of 
their drinking habits. However, all veterans were encouraged to answer questions 
truthfully and were assured of confidentiality. It should be noted that the literature 
provides consistent support for the accuracy of consumption self reports by people with 
alcohol problems (e.g., Babor, Steinberg, Anton, & Del Boca, 2000; Connors & Maisto, 
2003). In addition, researchers aimed to convey a non-judgmental stance regarding 
alcohol consumption when the topic was discussed during the consent procedure.  
 Furthermore, researchers were not blind to the intervention condition that veterans 
were assigned to. However, the concern regarding blinding was likely mitigated by the 
fact that veterans answered the survey in private, there was no discussion of the PF, and 
the follow-up survey was done by the majority of veterans at home/elsewhere with no 
researcher present. The few veterans who returned to the VA to complete follow-up there 
also completed the survey in private. It also deserves to be mentioned that the actual 
comprehension of feedback was not verified after veterans read over their feedback.  
However, all reviewed their feedback for 5 to 10 minutes in a private room with no 
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distractions, and were told about this comprehension test. These procedures likely 
resulted in high rates of reading and processing the PF information. All veterans 
confirmed that they had read the feedback in its entirety prior to post-session assessment. 
One way to improve on this potential limitation is to discuss the feedback with the 
participant to increase the salience of the information presented which was not a viable 
option in this study as we specifically investigated PF without therapeutic guidance. 
 Another limitation concerns the generalizability of our findings. Results are 
limited to male veterans, particularly OEF/OIF veterans and we were not able to analyze 
results for female veterans as we only had two women in the sample. As the VA offers 
female veterans the choice to obtain their primary care in the women's clinic, perhaps 
more women veterans can be recruited from that setting for future studies. Also, because 
our measure of harmful effects displayed limited sensitivity, future studies may want to 
employ a more sensitive measure to assess problems due to drinking such as The Drinker 
Inventory of Consequences (DrInC) scale (Miller, Tonigan, & Longabaugh, 1995) or, if 
response burden and time are  concerns, the Short Index of  Problems (SIP) scale (Feinn, 
Tennen, & Kranzler, 2003).  
 Despite these limitations, this preliminary study was the first to implement PF for 
hazardous drinkers in primary care. Results and limitations suggested several directions 
for future research on PF in primary care such as: a) conducting larger studies that 
provide more power to find treatment effects, b) comparing brief advice and PF, c) 
comparing MI and PF, d) investigating which elements of PF are critical, e) investigating 
other mechanisms of change (e.g., self-efficacy) that may facilitate the impact of PF on 
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drinking outcomes, f) investigating potential barriers to implementation, and g) 
examining PF with high risk drinkers and women.  
In closing, in this small preliminary study male veterans who received PF during 
their primary care appointment significantly reduced their weekly binge drinking 
episodes at follow-up and evidenced significant changes in the theoretical mechanisms 
that underlie behavior change. It appears that PF may be a viable and favorable 
intervention component for primary care. It is strongly recommended to further 
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Appendix A 
 
Consent To Contact Form  
 
 
"A Randomized Controlled Trial of Computer Delivered Health-Related 
Personalized Feedback  in Primary Care" 
 
Principal Investigator:____________________________________________________                 
This is consent to be contacted by phone to learn more about the above research project 
and to see if you want to participate in the study. 
________________________________________________________________________ 
Why should I participate?  
The purpose of this study is to examine a brief health behavior intervention for primary 
care patients. The study will help providers better understand the kind of brief 
interventions that might be helpful for veterans who want to change their health 
behaviors (such as drinking alcohol). Ultimately, we hope to improve health care services 
for all veterans in primary care.   
What will happen if I participate? 
 There will be no medication changes or blood work 
 You will be asked to answer questions about one particular health behavior 
 You may then receive a handout with individualized feedback about that 
particular health behavior OR  
 You may receive printed educational materials about general health behaviors 
 You will be asked to return to the CAVHS in 3 months to complete the last set of 
questionnaires for this study  
 You will receive a $5 gift card at the time of the initial assessment and another 
$10 gift card at 3-month follow up   
 
To take part in this study, you must: 
 Sign an informed consent form 
 Be a veteran between 18 and 65 years of age  
 Be able to use a computer 






   94 
If you agree to be contacted by phone to learn more about this study, your name will 
automatically be entered into a drawing for a $100 VISA gift card. Please fill out the 




__________________________________        _______________________________ 
Print Name (First, Last)  Signature 
 
 
__________________________________  AM   PM 
Contact Telephone Number 1 (Please circle acceptable times) 
 
 
__________________________________  AM   PM 
Contact Telephone Number 2 (Please circle acceptable times) 
 
             
__________________________________    ________________________________ 
Referring Health Provider    Date 
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Appendix C 
Telephone Contact Script  
Hi, this is _________________ from the University of Memphis and the VA in Memphis 
or from the VA in Little Rock. 
I am contacting you today because I received word from __________  at the VA that you 
are interested in finding out more about our health behavior study. Thank you for your 
interest in our project.  Is this a convenient time for you to talk to me so I can give you 
some information on this project?    
If not -  When would be a convenient time for you?  I'll call you back then.  
May I ask you some questions first to see if you would be eligible for this study? 
 Are you between the ages of 18 and 65? 
  Are you currently in alcohol treatment?  
  Do you have any psychological or medical diagnoses (like a severe traumatic  
  head injury) that could get in the way of participating in our study? 
Thank you for answering these questions.  
The study that we are currently conducting involves providing Primary Care patients with 
information on alcohol.  We are trying to find out whether or not providing this kind of 
information in Primary Care is beneficial to patients.  So this is what it entails for you:  
You would get on the computer and answer some questions on your drinking habits. This 
should take no more than 15-20 minutes of your time.  We can do this next time you have 
an appointment at the VA or set up a separate appointment if that is better for you (if you 
get travel pay for your VA appointments, you may want to consider scheduling our 
appointment at the same time).  3 months after that, you would again answer some 
questions – but here we have a bit more flexibility - you could use your home computer if 
you have one, or return to  the VA, or we can send you the survey in the mail.  You will 
get a $5 gift card for your first appointment and a $10 gift card for your last appointment.  
Also, for contacting us today, your name will be entered into a drawing for a $100 VISA 
gift card at the end of the study.   
It is really important to me that I mention to you that all of the information that you share 
with us for this project is handled confidentially – none of your personal information will 
be going back to the VA or any other entity.  In fact, when you answer the questionnaire, 
you do so under a participant number, NOT your name, SSN, or any other personal 
identifiers.  And, of course, your participation is completely voluntary and you can 
withdraw from the study at any time.  Do you have any questions?  
We really would like to have you in our study to help us improve services for all 
Veterans in Primary Care.  Can we set up an appointment?  
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Appendix D 
 
Participant Contact Form 
          
Please provide us with your contact information so that we may contact you if your name 






Primary Telephone # ______________________________________________________ 
 
 
Secondary Telephone # ____________________________________________________ 
 
Anyone we should not leave a message with? ___________________________________ 
 
Email Address: ___________________________________________________________ 
 
 
Please check which methods we may use to contact you (check all that apply) 
 
 
___Phone __Email __Text messaging 
 
 
We will contact you at the end of the study if you win the $100 VISA gift card. 
 
 
Contact Person (friend or relative whom we may contact if we have difficulty 
locating you. We will not tell them the nature of the study).   
 
Full Name ________________________________________    
 
Relation to you (check one) ___ friend  ___relative    ___ other 
 
Mailing Address: _________________________________________________________ 
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Appendix E 
Demographic Questionnaire  
Participant ID #: __________ 
 
1.  Gender: 1)  Male                          2)  Female   
               Are you currently pregnant? 
                       
       1) Yes                    2) No 
 
 
2.  DOB:   ________________ Age:  ______ years   
 
 
3.  What term(s) below best describes your race/ethnicity? Choose all that apply. 
 
( ) White or Caucasian   ( ) Hispanic or Latino 
( ) Asian    ( ) Black or African American 
( ) American Indian or Alaska Native  ( ) Other: ______________________ 
 
 
4.  Relationship status - choose all that apply.  
 
( ) Married    
( ) Not married, but in a committed relationship            
( ) Single, not in a relationship    
( ) Separated     
( ) Divorced  
( ) Widowed  
 
5.  What is your best estimate of your personal yearly income? 
 
( )   less than $25,000/year   ( )   $75,000 -   $99,999/year  
( )   $25,000 -   $49,999/year    ( ) $100,000 - $149,999/year 
( )   $50,000 -   $74,999/year  ( ) $150,000 or more/year   
 
 
6.  Do you have any medical diagnoses?  
 
1) Yes  2) No   
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7.  Have you ever been diagnosed with a psychological disorder?  
 
1) Yes  2) No   
 Please specify: _______________________ 
 
 
8.  In general, would you say your health is: 
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Appendix F 
Sample of Personalized Feedback 
Your Personalized Drinking Profile 
 
Focusing on Alcohol and You  
This summary gives you the results of your assessment and provides information about 
alcohol and how it affects you. The feedback will help you create a clear picture of your 
drinking - information you will need to make realistic choices. 
You might want to print out a copy of this feedback to keep and look at later.  
Where Does Your Drinking Fit In?  
The average number of drinks you reported consuming per week was 24 drinks. How do 
you compare to American men of your age? You can use the following graph to see how 
much you drink as compared to American men 18 to 29 years old. The striped segment is 
where your drinking falls on the chart. 
United States general population data derived from the 1995 National Alcohol Survey of the Alcohol 
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What About Me?  
Based on your typical drinking during one week: 
• You reported drinking on 71 percent of all the days last year.  
• You also reported that you drank a total of 1248 drinks in the last year. 
This means that: 
• You spent from $1872 to $4992 in the last year, depending on where you drank (e.g. at 
home, in a bar).  
• You also consumed, on average, 500 added calories per drinking day from alcohol. 
Risky Drinking  
A national survey conducted in 1994 looked at how much people drink in a week and 
how their drinking might be affecting different areas of their lives. People were asked 
about their physical health, outlook on life, friends/social life, relationships with 
spouse/partner and children, home life, financial position and work or studies. Not 
surprisingly, the results showed that the more people drank in a week, the greater the 
chance that the drinking was affecting more and more areas of their lives. 
How likely are you to have problems as a result of your drinking? The striped bar on the 
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 Heavy Drinking Days  
Drinking more than five drinks on one occasion is heavy drinking. This type of drinking 
places you at increased risk of experiencing negative consequences because of your 
drinking. If you got rid of these heavy drinking days, you would reduce your chance of 
experiencing problems by about 50%.  
Alcohol - Related Consequences  
In fact, you experienced some consequences related to your drinking. The 'X' shows 
which of the following alcohol-related problems you reported experiencing in the last 
year. When people stop or reduce heavy drinking these consequences will often decrease 
or disappear. 
In the last year, your drinking had a harmful effect on ... 
 
your friendships or social life 
 
your physical health 
 
your outlook on life (happiness) 
 
your home life or marriage 
 
your work, studies, or employment opportunities 
 
your financial position 
AUDIT Score 
The AUDIT questionnaire was developed by the World Health Organization to evaluate a 
person's use of alcohol. The AUDIT score shows whether a person's drinking should be 
considered a problem. Higher scores usually mean serious problems. The chart is in the 
shape of a pyramid to show that there are more people with low AUDIT scores than high 
ones.  
Where do you fit in? Your AUDIT score is 20. The striped area on the chart shows where 
your score falls. 
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 How Quickly Do You "Burn" Alcohol?  
Your liver metabolizes or burns alcohol at a constant rate - about 1 gram an hour for 
every 10kg/22lb of your body weight. Exercising or drinking coffee will not get the 
alcohol out of your body any quicker. Although you may not feel some of the effects of 
alcohol, your body is working long after you drink to get rid of the alcohol. Depending on 
how much you drink and weigh, your liver can be under extra strain for a very long time. 
This is one example of the health risks of heavy drinking. There are also other kinds of 
risk that heavy drinking presents. Even small amounts of alcohol can affect your ability 
to drive or operate heavy equipment safely. If you have a drink, don't drive! Take a bus or 
taxi home or get a lift from a friend who hasn't been drinking. 
You reported that you weigh 180 lb (82 kg). 
This means that: 
• If your liver is healthy, burning one drink takes you 2 hours. Burning four drinks takes 
you about 7 hours. If you had ten drinks, it is about 17 hours until there is no alcohol in 
your system.  
• In the last year you spent about 2135 hours (89 days) under the influence of alcohol 
(based on your typical drinking during one week). 
Sensible Drinking 
Guidelines supported by the Centre for Addiction and Mental Health suggest that most 
people can drink up to two drinks a day without significant risk to their health, in the 
short or long term.  
Most people can and do drink safely and sensibly. This means no more than two drinks in 
a day with a weekly maximum of 14 drinks for men and 9 drinks for women. It is also a 
good idea to make sure there are days when you don't drink at all. For some people, even 
1 to 2 drinks per week would be too many. Pregnant women, for example, are advised to 
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abstain from alcohol altogether because even small amounts of regular drinking could 
increase the risk to the unborn child. Certain health problems such as heart disease or 
cancer can make even moderate drinking unsafe. 
Most people watch their drinking - they put limits on how much, when and where they 
drink. To avoid intoxication, they drink slowly, waiting at least one hour between drinks. 
They have food and non-alcoholic drinks along with alcohol. And they don't drink and 
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Appendix G 
Modified AUDIT 
            
How often do you have a drink containing alcohol? 
 
(  )  Monthly or less  
(  )  Two or four times a month 
(  )  Two or three times a week 
(  )  Four or more times a week 
 
 
How many drinks containing alcohol do you have on a typical day when you are 
drinking? 
 
(  )  1 or 2 
(  )  3 or 4 
(  )  5 or 6 
(  )  7 to 9 
(  )  10 or more 
 
 
How often do you have six or more drinks on one occasion? 
 
(  )  Never  
(  )  Less than monthly   
(  )  Monthly  
(  )  Weekly 
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 Never        Less than monthly       Monthly       Weekly       Daily/almost daily 
 
How often during the last year 0 1   2    3    4 
have you found that you were  
not able to stop drinking once  
you had started? 
 
How often during the past 3 months?  0 1   2    3    4 
 
 
How often during the last year  0 1   2    3    4 
have you failed to do what was  
normally expected from you  
because of drinking? 
 
How often during the past 3 months?  0 1   2    3    4 
 
 
How often during the last year  0 1   2    3    4 
have you needed a drink first  
thing in the morning to get  
yourself going after a heavy  
drinking session? 
 








   111 
 
 
 Never        Less than monthly       Monthly       Weekly       Daily/almost  
     daily 
 
How often during the last year  0 1   2    3    4 
have you had a feeling of guilt  
or remorse after drinking? 
 
How often during the past 3 months?  0 1   2    3    4 
 
                                                
        
How often during the last year  0 1   2    3    4 
have you been unable to remember  
what happened the night before  
because you had been drinking?  
 
How often during the past 3 months?  0 1   2    3     4 
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        No               Yes, but not in the last year      Yes, during the last year 
 
 
Have you or someone else been         0                       1                                                2  
injured as a result of your drinking?                                                                        
             
            Has this happened in the past 3 months?  
                                                                                          
             NO                                              YES 
 
              0           1 
         
 
        No               Yes, but not in the last year      Yes, during the last year 
 
 
Has a relative or friend or a doctor                                 0                             1                                                 2  
or other health worker been concerned  
about your drinking or suggested  
you cut down?                                                                                                                        Has this happened in the past 3 months?        
                                                                             
                         NO                                             YES                          
              
               0                                 1 
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Appendix H 
 
Daily Drinking Questionnaire 
 
One 'drink' is the equivalent to: 
12 fl oz of 
regular 
beer 
= 8-9 fl oz of 
malt liquor 
(shown in a 12-
oz glass) 
= 5 fl oz of 
table wine 
= 3-4 oz of 
fortified wine 
(such as sherry or 
port; 3.5 oz 
shown) 
= 2-3 oz of 
cordial, liqueur, 
or aperitif 
(2.5 oz shown) 
= 1.5 oz of 
brandy 
(a single jigger or 
shot) 
= 1.5 fl oz shot of 
80-proof spirits 
(hard liquor) 
                   
 
We realize this will only be a rough estimate, but please indicate in the boxes below the number of drinks you usually drank and the number of hours you 
spent drinking on each day of the week that you drank .  
 
What was your drinking like during a typical week in                     What was your drinking like during a typical week 










   
 Mon Tues Wed Thurs Fri Sat Sun 
# of 
drinks 
           
# of 
hours 
       
 Mon Tues Wed Thurs Fri Sat Sun 
#  of 
drinks 
           
# of 
hours 
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Appendix I 
 
Harmful Effects Measure 
 
 
            NO                                       YES 
 
 
In the past year, was there ever                      0                                                 1 
a time that you felt your alcohol  
use had a harmful effect on your  
friendships or social life?  
 




In the past year, was there ever                      0                                                           1 
a time that you felt your alcohol  
use had a harmful effect on your  
physical health?                                                                                          
 
Did you feel like this in the past 3 months?                    0                                                           1 
          
  
In the past year, was there ever                      0                                                           1 
a time that you felt your alcohol  
use had a harmful effect on your  
outlook on life (happiness)? 
 
Did you feel like this in the past 3 months?          0                                                           1 
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            NO                                       YES 
 
In the past year, was there ever                                                                   0                                                          1 
a time that you felt your alcohol  
use had a harmful effect on your  
home life or marriage? 
 
Did you feel like this in the past 3 months?                    0                                                          1 
 
In the past year, was there ever                        0                                                          1 
a time that you felt your alcohol  
use had a harmful effect on your  
work, studies, or employment  
opportunities? 
 
Did you feel like this in the past 3 months?                    0                                                          1 
 
In the past year, was there ever                         0                                                          1 
a time that you felt your alcohol  
use had a harmful effect on your  
financial position? 
 
Did you feel like this in the past 3 months?                    0                                                          1 
 
 





Each rung of this ladder represents where a person might be in thinking about changing their current 
alcohol consumption.  
 
CIRCLE THE NUMBER ON THE LADDER that best represents where you are now. How motivated are 
you, at the moment, to change your current alcohol consumption?   























5 Think I should change my drinking, but not quite ready 
4  
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Appendix K 
Discrepancy Ratings Questionnaire (DRQ) 
 
            Substantially   Moderately   Slightly   The    Slightly   Moderately Substantially 
          less                 less            less      same      more          more            more                          
 
 
How often do         1 2 3 4 5 6 7  
you drink       
compared to                     
the average                           




How much do  1 2 3 4 5 6 7      
you drink on a      
typical occasion    
compared to the  




How much do                       1  2 3 4 5 6 7  
you drink on the  
occasions you  
drink the most  
compared to the  




How often do                        1  2 3 4 5 6 7  
you drink 5 or  
more drinks (for men) 
 or 4 or more drinks  
(for women) compared  




How often do you                  1 2 3 4 5 6 7  
experience problems  
due to your drinking,  
compared to the average  
adult of your age/gender? 
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   Substantially   Moderately   Slightly    No    Slightly   Moderately  Substantially 
      helping           helping      helping   effect    inter-      interfering     interfering                                        
        fering    
          
                                   
 
How is your alcohol         1 2 3 4 5 6 7        
use affecting your  




How is your alcohol   1 2 3 4 5 6 7                   
use affecting your  




How is your alcohol  1 2 3 4 5 6 7  
use affecting your  
work/job? 
       
 
How is your alcohol  1 2 3 4 5 6 7  




How is your alcohol  1 2 3 4 5 6 7  
use affecting your  
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Appendix L 
Perceived Drinking Norms 
 
Please answer the following questions about your perceptions of how much adults of 
your age and gender drink.  
 
 
How much do you think the typical adult of your age and gender drinks on a typical 
drinking day? 
 
( )  0-2 drinks 
( )  3-4 drinks 
( )  5-6 drinks 
( )  7-8 drinks 
( )  more than 8 drinks 
 
 
How often do you think the typical adult of your age and gender drinks?                      
 
( )  Once a month or less 
( )  2-3 times a month 
( )  1-2 times a week 
( )  3-4 times a week 
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Appendix M 
Patient Health Questionnaire 2 
 
Over the past three months, has there been a period of time for two weeks (or more) 
when you were bothered by either of the following problems: 
 
            Not at all Several days  More than half       Nearly 
        the days              every  
                      day   
                        
     
 
You had little  0 1  2  3 
interest or  
pleasure  





You were  
feeling down,  0 1   2  3  
depressed  

















Please answer the following questions about your personalized feedback. 
 
How much does the average/typical adult of your age and gender drink in a week? 
(See the pie chart; the piece with the largest %) 
 
 
________ drinks/week  
 
 
How many drinks did you report drinking in a typical week?  
(See the striped segment on the pie chart). 
 
 




What was the estimate of the amount of money that you spent on drinking in the last 
year?  







How many calories, on average, did you consume per drinking day from alcohol?   
(See page 2) 
 
 





What are your chances of experiencing negative consequences due to your drinking?  
(See the striped bar on the chart on page 3)  
 
 






   122 
Appendix O 
 
General Health Behaviors Handout 
 
Adapted from: 
Tips for a Safe and Healthy Life 
Take steps every day to live a safe and healthy life. 
 
Be healthy.  
 Eat a variety of fruits, vegetables, and whole grains every day.  
 Limit foods and drinks high in calories, sugar, salt, fat, and alcohol.  
 
Manage your alcohol intake: 
 Talk to your health provider about recommended drinking limits for alcohol use 
 and follow these recommendations 
 Please remember that if you have a serious health condition, have been diagnosed 
 with alcohol dependence/alcoholism, or you are pregnant, NO amount of alcohol is 
 considered safe.  
 For more general information on alcohol use, please visit: 
  http://www.samhsa.gov/ 
  http://www.niaaa.nih.gov/ 
 
 For drug and alcohol treatment you can contact:  
 CAVHS at (501) 257-1000 and ask for assistance  
 Arkansas Central Service at 664-7303. 
 
Manage stress.  
• Balance work, home, and play.  
• Get support from family and friends.  
• Stay positive.  
• Take time to relax.  
 
Get regular medical check-ups.  
 Ask your doctor or nurse how you can lower your chances for health problems 
 ased on your lifestyle and personal and family health histories.  
 Find out what exams, tests, and shots you need and when to get them.  
 See your doctor or nurse as often as he or she says to do so. See him or her sooner 
 if you  feel sick, have pain, notice changes, or have problems with medicine.  
For more information about these tips, visit: www.cdc.gov/family/tips 
                         Centers for Disease Control and Prevention, Office of Women’s Health                                                   
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Appendix P 
         Online Feedback Handout 
 
   
    
    
       
       
       
       
       
       
       
       
             Thank you for your participation in our study! 
 
            If you are interested in evaluating your current drinking and would 
like to  
generate personalized alcohol feedback, please  





The following website (My HealtheVet) is designed for veterans, active duty 
service members, their dependents and caregivers and offers internet 
access to VA health care information and services:   
  
 http://www.myhealth.va.gov/ 
The following is the United States Department of Veterans Affairs Mental 
Health website. It offers a wealth of information on many issue related to 
mental health and well-being:   
 
 http://www.mentalhealth.va.gov 
 
